# 



( 1 2 It tS * & ft I c * ^5 1 n T » If) £ *t S it ^ 



(i9) nwaampfjmm^m 




in in 1 1 e t i iiiiii M in ii in it li i in ii in i 



(43) mv&'Affl b (io) m&vtfflw^ 

2003 ^10 ^9 B (09.10.2003) pct WO 03/082808 Al 



(si) mmm-am 7 -. coic 235/46, 

235/60, 237/30, 237/42, 317/44, C07D 207/14, 211/06, 
213/04, 223/12, 309/14, 335/02, 451/04, A61K 31/165, 
31/351, 31/382, 31/40, 31/44, 31/55, A61P 1/16, 9/00, 
11/06, 13/08, 13/12, 15/06, 15/10, 19/08,27/02,29/00, 
31/04, 31/18, 35/00, 37/02, 37/06, 43/00 



(21) mmmm&- 

(22) mfgt&ffiB: 

(25) m&ttimm 



5-531. 
s ait • 



(26) mt&'j>m<Dwm: 

*#S|2002-101081 



PCT/JP03/03978 
2003 ^3 J328 B (28.03.2003) 

2002 ^4^ 3 0 (03.04.2002) JP 



(71) &mx f*a*»< ±x(om^m\z^>i^x): 

M^ttxt^tt (SUMITOMO PHARMACEUTICALS 
COMPANY, LIMITED.) [JP/JP]; T 54 1 -85 10 XVfcfft X 
mm *AB»|fc»r2TB2«8^ Osaka <JP). 

(72) *bh#; fccfco' 

(75) c*Bi:o^t(D^: <sm «± 

(IMAZAKJ,Naonori) [JP/JP]; T 564-0053 X BS iff 
DfcBBTtT iX CO 18-22-902 Osaka ( JP). ttU IE £ 
(KITANO,Masafumi) [JP/JP]; T 569-0081 ^HStff iS 
^rti 85 &T9-12-102 Osaka (JP). j& # 2 til (FU- 
JIBAYASHI,Tatsuya) [JP/JP]: T 561-0802 ZfclRjfr M 



* rfT ^*gm W2T a 10-3-337 Osaka (JP). Sir 
(ASANO,Shigehiro) [JP/JP]; T 662-083 1 SSSBg 
ffi *.ffi»T 4-1 5-424 Hyogo(JP). 

(74) ft^A: iitt AS . *HASAMURA,Kiyoshi et al.): T 

100-0004 m^^^ftBa^^i^sr 2 t§ 2§i 

*.^m\Z)l'3 3 1 Tokyo (JP). 

(81) lafeM (Mfo): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 
ZA, ZM, ZW. 



(84) Ji^S ARIPO (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), JL — =y 5/ 7 WW (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), B — P y 
( AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI WW (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



(54) Title: B EN Z AMIDE DERIVATIVES 
(54) §£BM<D%&: ^>X7$ KK*{* 




(57) Abstract: Because of having an Rho kinase inhibitory effect, compounds 
represented by die following general formula ( 1 ), prodrugs thereof or pharma- 
ceutically acceptable salts of the same are useful in treating diseases such as 
hypertension the pathological conditions of which are seemingly improved by 
inhibiting Rho kinase and by the secondary effects of the inhibition of Rho ki- 
nase such as the inhibition of the Na7H + exchange transport: (1) wherein X 
represents a single bond or optionally substituted lower alkylene: Z represents 
a saturated or unsaturated monocyclic hydrocarbon ring, etc.; and R l , R 2 , R 3 
and R 4 are either the same or d liferent and each represents hydrogen, halogeno, 
nitro, cyano, carboxy, optionally substituted alky I, etc. 



(i2)l#»tt*ft«ic*-5^r»lll**Lfclll8Ui« 



(19)1S#»lWBr^««li 

(43) @Bg^H B (10) @Bg£tf 

2003 ^10 £9 H (09.10.2003) pct WO 03/082808 Al 




(51) HB£f$I*#S 7 : C07C 235/46, 

235/60, 237/30, 237/42, 317/44, C07D 207/14, 21 1/06, 
213/04, 223/12, 309/14, 335/02, 451/04, A61K 31/165, 
31/351, 31/382, 31/40, 31/44, 31/55, A61P 1/16, 9/00, 
11/06, 13/08, 13/12, 15/06, 15/10, 19/08, 27/02, 29/00, 
31/04, 31/18, 35/00, 37/02, 37/06, 43/00 



(21) mt&mmm^: 

(22) m&mma: 

(25) SHttUBttSS: 

(26) mm^mcomm: 



PCT/JP03/03978 
2003 ^3 ft 28 B (28.03.2003) 
B*f§ 
B*!§ 



(30) %9tfeT — $: 

*#fil2002-l 01081 2002 ^4^ 3 0 (03.04.2002) JP 

(71) mmx(*m*fe<±x<D^%m\^^x)x {ts 

SlSttiCwtt (SUMITOMO PHARMACEUTICALS 
COMPANY, LIMITED.) [JP/JP]; T 541-8510 *B6Jff * 
BSrfi <P AE3l^fflT2T g 2#8-^ Osaka (JP). 

(72) fccfctf 

(75) «w#/t±jlilA r*Hrco^T<D^;: ^m* ffi± 

(IMAZAKI,Naonori) [JP/JP]; T 564-0053 * BE Jff 
qfeeam XL <D*BT1 8-22-902 Osaka (JP). :1b I? IE 5& 
(KITANO,Masafumi) [JP/JP]; t 569-0081 ^BSIfiF S 
«m g if W 9-12-102 Osaka (JP). B# iltil (FU- 
JIBAYASHI,Tatsuya) [JP/JP]; T 561-0802 *B6J& « 



cf"rp e«SBT2T § 10-3-337 Osaka (JP). SB i££ 
(ASANO,Shigehiro) [JP/JP]; T 662-0831 ^J* & ffig 
rfi AlSfflT 4-15-424 Hyogo (JP). 

(74) ft SUA: Stt . *HASAMURA,Kiyoshi et aL); T 
100-0004 mStS^+fcHE *fBT2Tg2f 1#3S 
*^»Ttf;U3 3 1 Tokyo (JP). 

(81) JB£B ffflWj: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE 3 DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, 
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 
ZA, ZM, ZW. 

(84) Jg^g (&M)i ARIPO ftitt (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), :i — =y :>7*#i* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /*<f#|f 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI ^ff (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



(54) Title: BENZAMIDE DERIVATIVES 
(54)&l8<7>«ffc: X>X75 K&S<* 




(57) Abstract: Because of having an Rho kinase inhibitory effect, compounds 
represented by the following general formula (1), prodrugs thereof or pharma- 
ceutical^ acceptable salts of the same are useful in treating diseases such as 
hypertension the pathological conditions of which are seemingly improved by 
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i>^<itt&fQ<DW&#:mk7kmmm&&. r\ r 2 ^ r 3 x i$£x*R 4 n, 

m— h U<^m^oX7K^m^x ^n^yg^, -bnS> ^T/S> 



WO 03/082808 PCT/JP03/03978 



w m m 



5 mffiftm 

&©B53itUTtW£ft34tt«:^^5Rh o *1 — HBMM (ROCK-IIPJ. 

mm. Rocoa«ij) \m-rz> 0 

Rho^ — ifte, Jfc<W&B (Nature, 389, 990-994, 1997, Circ. Res., 87, 
10 195-2000, 2000) , ik/bffiMM (FEBS Lett. , 4 6 6, 70-74, 2000, Blood, 94, 
1665-1672, 1999) , ^LW^^^WS^B (Am. J. Resp. Cell Mol. Biol. 20, 
1190-1200, 1999) , SkW^ffiffimM ' T&fe (Circ. Res., 84, 1186-1193, 
1999 , Atherosclerosis, 155, 321-327, 2001) , ftfcigM • (Biochem. 
Biophys. Res. Commun. , 269, 633-640, 2000) , 7 h ^777^^-^^ 
15 (Science. 275, 1308-1311, 1997, J. Cell Biol. 150, 797-806, 2000) , *0 
IB^C (Hypertension. 35, 313-318, 2000) , Ha/H^W^^^^^it (EMB0 J., 
17, 4712-4722, 1998), adducing tMfc (J. Biol. Chem. , 273, 5542-5548, 
1998) , BSffi_h# (Invest. Ophthalmol. Visual Sci. , 42, 137-44, 2001) , 
g&jB^ (Nature Medicine., 7, 119-22, 2001) ip-jg, ffl&M. 2&2m, ftf&gk 

20 s, aids, s»*5«fctrs»p©*^, j3Mt§i^«, mm<omm 

m%£ (IMWO9 8/0 64 3 3) m^fflJ+VX^Z Z btf%lbtlX\,^% 0 

ft?) n®mm < mmmtm, mmmm, smmm. mmmm. 
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5 Ht$&ffi 

Rh — j evmfe&&&-t%ik& ! tok LTW:, iMWOJ-8/O 6 4 
3 3 i^HW0 9 9/6 40 1 H§^$ft. *5 it^HSS^SWO 0 0/ 
5 7 9 1 4&An\ZL&m£tli£fc&totei?&&tf Z.tlb<Dfc&fok* 

10 

2M88»e>tt, Jiiai«Srat^i-*fc»fc»a*W*u*:3te*s — (i) -e 



20 [1] 5£ (1) : 




drl/^S©-CH 2 -^«^ : -O-, -S (O) -N (R 5 ) -N 

25 (R 6 ) C (=0) -C (=0) N (R 6 ) - % -N (R 6 ) S (O) 2 -, 
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3 

-S (O) 2 N (R 6 ) -*fctt-C (=0) --e*$tb-5^ 
l^fctt^oT/V*^ (iv/^ a T/V* Vfrt©- CH 2 - IfK : -O-, 
-S-, -N (R 7 ) (=0) -T't^Sliaot, lSfctt 

-**:H:||)5:oT^t5rtiJt?#5) &*1~ 0 

R 1 , R 2 . R 3 , *3,fct*R 4 «:, HO— b< ttSftotfiSl'f) U< tt^fP 

^ /NP^yjgf, - hoi, ->T/S. ^#^-^/H^ HtKfilli 
©7/^;H, g^fe b< (ifft©7;v^=;H, gm& b< ft«©7^ 
^-A-S, tit L< fiftf i©7;vn^^^/K-;vS, Ii'bL<ttitt 

(DT^/VS> *fc{2:£ : -OR 9 , — N (R 10 ) R 11 , -C (=0) N 
20 (R 10 ) R 11 , -S (O) 2 N (R 10 ) R n ^l<tt-S (O) m R 1 2 "C? 

-C (=0) N (R 10 ) R 11 , -S (O) 2 N (R 10 ) R 11 %>V<te-S 



WO 03/082808 PCT/JP03/03978 



(O) m R 12 t^$WS^to 



m- 

r * it \$m$k h u < «ifi©7A =« ^ ^fc^g 

-To 

15 fc^R 1 0 ^ r 1 ^sv^^b-c, ^nb&m&-rz>mmm?-k—mzt£<> 

ft7 5 y 1ft 1 j^±©f L < Bill©/ ;^^S, -S (O) m R 12 
£fcte-OR 9 T-«m£;ftTV^&J;v\) Sr^i", 

20 a5££Mb7k3i?at£. is»%b<»±^i^©i|ta^tt*aa6, *^«^%b<^ 

•To 

fab, toUIj^^<. 

25 (i) X#5£ : -0-*fctt-S--«$^S«T?&«3. Z ^ 4^8^%^ 
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'5. - 

(ii) : -O-X-mZtlZ^T'lbQ^ Z#5t: 




10 Sfctegm^ b< f 4ftit©f „ 3 

[2] XtfS5£:-N (R 5 ) ~C (=0) N (R 6 ) -CH 2 N 
(R 5 ) - N -CH 2 -$fcli-0-TS$n5lt^5, _h|B[ 1 ]«Bft<Z>ffc-g- 

[3] X^ : -N (R 5 ) -T'l^^lT'fcS, Jb|5[ 1 ]12*fc<^b^ 

[4] X#5£ : -0--e*$tl5£-e*)5, -hlB[ 1 % U < 

20 [5] R 1 h\^<teR 3 (D&te< bh—X&mnhV<fe^&^<DW-m&, 

3 ~ ,1^, ft h b < ^fSe^l:© T V^/VS, fC & 

S:-OR 9 , -N (R 10 ) R 11 , -C (=0) N (R 10 ) R 11 , -S 
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(O) 2 N (R 10 ) R 11 tib<«-S (O) m R 12 t^^St^5, Ji 
fB[l], [2], [3]*fc«[4]fB«0^%^b<f«(D7 P n K9y^*fctt^ 

5 £Htak^fa*£, t&fp^lX te^fp<D#m5££Hbzki5fgtS, £frFPl>b<te^f&fP 

^:-OR 9 , -N (R 10 ) R 11 , -C (=0) N (R 10 ) R 11 , -S 
(O) 2 N (R 10 ) R^fclXtt-S (O) ^R 1 2 X~m£frZ>MX~foZ>^ Jb 
IB[1], [2], [3]&1tm4]&tov4k&bt>\.<itt<0'7v K9y^*fc«-ttt 

15 [7] R^Jzt^R 4 , ^/c«R 3 *5cJ;D ? R 2 ^. N — SfcttftfcoT, «& 

tt#«m<^T^/VS, tfclK:-OR 9 , -N (R 10 ) R 11 . -C (=0) 
N (R 10 ) R*\ -S (O) 2 N (R 10 ) R^fclXtt-S (O) m R 12 
ft^ilSl-CfcS, JbfB[l]. [2], [3]*fctt[41«»Dte^fclXr±-t© 
25 T'n K9y^**:tt-t*tb©B£Sli: UTfi^&ftSi&o 

[8] RHlX f*R 3 <£>4>&< irt>-*^ : -OR 9 tt^it 
fett^o^^Jg^-CfcS. Jt|B[l]. [2]. [3], [4]. [5]£fctt[7]IBtt©fc^ 

[9] RHUH:R 3 oW<n-W h^^*t*«>5, -hfB[l], 
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[2], [3], [4]. [5]£fcte[7]f2«Ote^<bb< i^(D^u Fyyjf&fcte 

[1 0] R 1 t)L-<fiR 3 (D'Jrtj: < ^^-^^o,^^-efe§ s _hfB[l], 
[2], [3], [4]. [5]^yci«[7]|Em^^'bb< f^O^n K^s/^*fc^ 
5 ^bOBI^ LTfF^nSi&o 

[1 lf L R^ 2 ^U^{*R 4 (D/>^< #^n^jg^T-fc3. ±12 

[2], [3], [4], [6]*/c«[7]f2«09^%%L<f«O^i=t K^^i/* 

[12] r 2 ^l<«r 4 ^>^< t-b-jj&m.mm?-x~&z>^ -libul 

10 [2]. [3], [4], [6]-£±te[7]mm<D4b&m-k b< K^s/^fcte 

[13] R 1 ^^; : -OR 9 T^$nS^/c}^M=r^^M^l?fe«9 N ^ 
oR 4 ^nyygK*fe5i5\ ^fcttR 3 ^: —OR 9 t^§fl5S^fcli 
^n^>-^-efe»p % ^oR 2 ^A P ^yjgfffe5, _hlS[l]. [2], [3], 
15 [4]^fc«[7]|B«(D^#>^ b< ^(D^d K^ix^^rtf^n^OlSmi: U 

[14] R 1 ^ h 9. ^R 4 «ft'fc5i\ £fc« 

R 3 /^ h*i/mx-fo*), ^R 2 !5«K*I)5, JhfE[l], [2]. [3], 
[4]*^f*[7]|B«^^%b<f«<D7°n K^j'^fefi^bOglt b 
20 TfF^^tb^^o 

[15] R 1 ^? >ym^-e&V , ^oR 4 «Jgfffc5^ l£fcte 
R 3 ^^^i^ll^-efci9 % ^oR 2 «Hfffo5, ±IB[1], [2]. [3], 
[4]*fe«[7]|B^^k^^b<«-?:O7 0 n ^^fcte-efrb^lS^ b 

25 [i6] ztmmh^<temwm<D&faMm&Mmm^ ^r^tm^ti 

5£:-N (R Z1 ) R Z2 t't$n§S R Z 1 *5 £tJ*R Z 2 f* % IH— <b b 
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is[i]~[i 5]<D^-ftifrfcmm<D4k<a-mhv<feJt<D-7'u K^y^fctt-tft 

[17] 4- [trans- (4 — 7 5; y n^=3f vvV) 75 y] -2 
-7;^o^yX7 5 h\ 4- [trans- (4 -T $ J 9 S* n^f^/lx) 7 
5 -5-^00-2-7^^X70*, 5-^pp-4- 

{ [trans- 4 - '(^ y y°n fc°A-7 57) n^iy/V]V7 $ 7 } - 2 - 
^ b^r^yX7 5 K, 4- [trans- (4-7^^n^^) 75 
y] -2, 5 -v ? 7;W^P'<yX7 $ h\ ^fci45-^DO-2-7;^n-4 

- v^v-4— r;v7$;) ^X7^ ^x^^±m[imm<D^m, 

[1 8] [1]~[1 7](D\,^tlfr^mM<Dib&mh\^<l-£ : £<D-?v Y=7V? 

[1 9] _hSB[l]~[l 7]©VN-rtL^|5«(7^t;^^b< \&?z<DZfxi Y=7 
vJf-&tcte^:tib<Dmmt LTf^£;ft6i££-^rt-5Rh o ^KWMo 
15 [2 0] 5£ (1) : 




0) 

[5*;*, Xli¥M*fcl«tL<fj;iIt©#l7/^i/vS (^ig^T/v 
=3f^yI©-CH 2 -iij;S:-0-, -S (O) n -. -N (R 5 ) — N 
20 (R 6 ) C (=0) -C (=0) N (R 6 ) — N (R 6 ) S (O) 2 -, 
-S (O) 2 N (R 6 ) -Izfcte-C (=0) -t*$^5S, ^fcte-O'i?^ 
ftfc«y^o7;l/*yS (M^? n7;^yfft(D-CH2-Sf^ : -0- N 
-S-, -N (R 7 ) -^fctt-C (=0) --C-^£*L5K^<fcoT. llfefcte 

25 m-*fctt^o-c«#mx.fetLSr ^fci»7;v^i/yl©i?) 
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r\ r 2 , r 3 , *5J:t> 4 R 4 «. m-'b b< «M^oT^fp%L< ta^t&fp 

©TV/l'lk *fc(« : -OR 9 , -N (R 10 ) R 11 , -C (= O) N 
15 (R 10 ) R 1 1 s -S (O) 2 N (R 10 ) R'^Ktt-S (O) m R 1 2 "C 

T^J:^) N *fcte7klifJlT\ fife L< iitf il©7;v^;H N tit L< 

-C (=0) N (R 10 ) R 11 , -S (O) 2 N (R 10 ) "R 1 1 L < I*- S 
25 (O) m R 1 2 -C^£*b£S£*-t-o 

nm&kmmm, ma & u < {Wf&?p<z>mgg5&igiftgt^ * fc^mfp & u < 
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-To 

5 Lt , l§fP & b < »^^D(D^li^^7jc^^^, l^?P ^L< teaman 

10 fcteR^tR^^SV^^LTv ^^fe^^-f-^^^^-^^^o 

StT 5 /Sfi l ^i©f it t < ii*tt©T;w^;H, -S (O) m R 12 
*/c:«-OR 9 -C'«m^tL-CV^Tfe iVN) ^i~ 0 

-To 

=./v^i/m, ^ta^T sis^/isX sis/^^ ^ttis^fo&ik-S-ydo ] 

25 KM^^s, stm^ mmm&, m&T&mutm. 

iu^im*, m^^am, sh^wmm. >bm±, >t^±, msk^mm, & 
SBMii> aids, mmmmm, mw&mitwmm. f&&.m. 

[2 1] M^Mit^Itt, ±|B[2 0]{ClS*fe(D^#J^b<«^ 
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mmmtm, mmmm, smmm. mmmm, i?&mmnkm. m&m 
5 ejfeg^ik aids, 'wmm, mmmmm. mw^mimmm. &skm, 

jtwk fbjR«fc& «**t^ sfmm. mmmm. 
io ifrSdWE*, Atsi^ a, 

riufiLtt«im. i ttmmm. aids, •wmm, mmtmw> mm^mt 



15 mw&MM-tzititxDMc&fDi&n 

massif fp§gt*5 j:-u?tafn% u< \tPFma(D^n^mm(o i ib©**^***^ 

25 S^o:/*l<\ S^n^l^l^ ^^n^dpihv, */9 xx-^-fZl/^ v^n;^ 
isH l/ft if © 3 ~ 8 M^^KSfSt^tf fe o 



WO 03/082808 PCT/JP03/03978 

12 

t7xt^MJ^> 1, 2-^fcKnf7^uy, 6, 7-i?tKn-5H- 

^/i/^o^T'f^ ^y/^n^T^ 1, 2, 3, 4-Th7tFn 

JjfH^ifrl 6 IB^T^^^bfcfg^^f ktl^ ^f Cx T^VW>\ tfi^ 
5 n[2, 2, 2]^-^^^, t^^n[3, 3, 3]*Vf*;fr:^ ^77n[2, 2, 
2]^-^^-2 #pc^ s lf^n[3, 3, 3] ?2'? f ;&fe-2^^tt£04Mi&' 

-M-i-s 3 ~ s A©^«&fo»JWii*s*ai> 1 ~ 4 ji^^t j^^^rrs 3 ~ 
10 8 M.<oma(omm^m.mn. 1 mt?. 3 ~ 8 i©^^?d©^s 

1~3 f@<D^lif Jjfv? tl~2 <@<«Jf M^-^-TS 3 ~ 8 lO^F 

15 i&fP(D^^:ii^#, 1 ~ 3 fla^mn^ 1 1 ~ 2 flio^JiT-^^-^r-t-s 3 ~ 

8M©tSfP©^^^^ :fe£T>*l<@<^i{f>l^£ l~2'fli(D^||il^-^^- 

3 ~ 8M©^l&focc^^;»^^bn5o 

20 ^5^y^ tr^v, t°y$v»>\ t°^y— /k f;r/^K 

t°n y y -r y v v fc 0 -^ ¥t>m 

25 im<DWtmm : ?-%^'tz> 3~ 8i©»©f s»st Ltwiii ^ 
i^2m(Dmnm^^ir^3^8M.(D^mu<Dm- : m^Mmmb L-cf^d 

l~3i@CD^^^ l~2^(D^^^^--r5 3~8M^l^f0©¥^ 



WO 03/082808 PCT/JP03/03978 

13 

1-3 iOliM^ £1-2 {@<^^m^^^i-2. 3 — 8 M^ISfP^¥^ 

5 i ~ 3 #1©^^ ti~2 rnvmnm^-z^-t z> 3~s A^fsfp^gt 

5&Jifff#£ LT^IIxl^ ^TV*-/K ^ y^ r ^ /K , f7i?7y^*W5^ 
1~3 ^(D^lif £ 1 ~ 2 Jl^-Sr^^S 3 — 8 M&ffiffiHDMm^ 

mmmt b-cM^fis fry y visfz^frmif 
io i m<Dmmw^ 1 1 - 2 ^«ftj^&^ri-6 3-8 M^^tafocDm^^ii 

5l&fP & U < te^f^Pftg^Pffgt 1 - 3i©I» £1-2 

^^-r^m^m^mmm, 1 - 3 js^^u^^ 1 — 2m<omnw^^ 

^c^*^£ 1 ~2^<D^^Sr^-r§^fp|i^1t^*5j:t^l -2fi 

20 v s y^^^K :7^^y x ^-7^y^^ N ^r/^-^y^ wyy, > 
y/!)y, xjvs**/— ;k yy^, T^y^v, ^-t-v^ #/w?y=:^ 7 
=.-t^Y}) vis, r^ye^ ^yKyy, ^y-Y^Kyv, 1, kp 
^y^yyy, ^yx-f 5: ^v~-vk 4 s: ^vt° y s?v, h y 
rf7t Kn^$^/t°yi?y, ^<yx [b] T-tffc°^> -<^x [ c d] -cvk 

25 — /K [cd] ^ ^ K— /K [3, 2, 1-i j] ^/!iy, 

v/^a^xdf-^ [b] fy^y, i/^n^X^ [b] tfyi^, [l, 2, 

3 — de] ^ry^i^yv, [3, 2, 1— hi] ^ K— /K tfn a [3, 

2, 1 — j k] [1] -<yX7f(fy N fcfnn [3, 2, 1— kl] [1]-<V 
XTy^», [3, 2, 1— kl] -<^y* [e] [1, 4] ^7^^^ 
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14 

1, 2, 3, 4-fh7t Kn^7!Jy, 1, 2, 3, 4-fh7t Kn^ydf- 

/K ^^9^, 1 -Tif tf^y^n[2, 2, l^y^y, l-Tf^^yn 
[3, 2, bttSo 

5 i ~ 3 m^mmm^-t 1 ~ 2m(ommm^-^^'t^mm^mmmt ut 

#H;ik£, -<vX^-*i^y— /K ^yXt^rt^7^;K^7x"; i;y, tfo 

u [1, 2, 3 — de] [1, 4] ^yXt^f^y, fnc [2, 1 — c] 
[1, 4] 'OXttWl/, t'PD [3, 2, 1— k 1] ^VX [e] [4, 
1] ^^y^&^ip&fbtK £F£b< te-^X^-y-y-vK t°no [1, 
10 2, 3 — de] [1, 4] -O-X^-dr-y-^V. t°nn [2, 1 — c] [1, 4] 
-^Xtf-^-^y, tfno [3, 2, 1— k 1] ^yX [e] [4, 1] 

i ~ 3fS(D^n^^ i ~ 2m(Dmnw^^^-r^mm^mmt tt 

#U£te\ ^y/fr^-zK ^y^r^r/wK 1, 4 — <y)/f7^y, 
15 y^y^T^&^^f btt, u< tt^y^/fTy — /k i, 4— <W 

e?t ypy>\ -fy^^yy^^ =¥-^^^ N 

yn^y\ -<yX [b] ^i?fc°>-ft^s#i:f btv N ^L<ft^7 7 
20 V, -<yX [b] j-2c±K°^fj:b*J>mif btlZo 

25 ffbtu #?3;L< te-<yy^-y^>\ -<yy^j-t°^y, ^Tyn-^y^cf 
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15 



10 



T^/i^i^ y^-jvm, i-7^m, Tv^S, (S^T^/P^ 

/V^-^S, ^A-^^S, ^ny^M^. ^fol, *fc^:— CN, -O 
R 14 , — N (R 15 ) R 16 , -C (=0) N (R 15 ) R 1 6 , -S (O) 2 N 



(R 15 ) R 



1 6 



S (O) n R 



1 3 



-N-° R 



14 



»17 



R 16 R 18 



O 

X R 17 
OR 14 R 18 . 



d15 

S0 2 R 13 - 
O 

^N^N^° Rl4a 
R 16 R 18 % 



>An"° R 
OR 14 R 18 



14a 



O 

n X n .R 17 

so 2 r 13r18 > 
o 

>Aisr s ° 2R13 
6r 14 r 18 . 



^M^M-° Rl4a 

N \ 1ft 

io 2 R« R18 

so 2 r 13 V 8 



X R 17 

R 16 R 18 . 
S 

X R 17 
OR 14 R 18 



^N^N"° R 



14a 



R 



16 A18 



-N^N^ OR 
OR 14 R 18 



14a 



S 

^n^n: r1 8 7 

S0 2 R 13R < 



^N-V S02R13 
OR 14 R 18 . 



SO z R 13 K , 



^N^N" S ° 2Rl3a 
S0 2 R 13 V 8 > 
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16 



13a 



R 16 . S0 2 R 13 , 

oo oo oo oo 

^N^N'' Rl7 ^N-^N'' ORl4a ^N^N"^ 7 ^N^Nr OR ft 14a 

R 16 R 18 ^ r1 6 R 18 % io 2 R 13N R 18 . S0 2 R 13R 

o o x - ;i * o o o o <■■*-■ I'M-** 0 0 

AAn' r,7 AA^r- A n A n .so 2 r-A n A n ^o 2 r 

Ar 14 r 18 . Ar 14 r 18 - 6r 14 r' 8 . io 2 R 13V R 18 , 

R 16 R 18 R ,e R ie _ io 2 R 13 « 18 . k> 2 R ,3 R 

iR M R 18 6r 14 R 18 . Ar14r.8 io 2R V 8 , 

-S0 2 ^ n _OR 14 -SOj^R 15 

R< 6 . io 2 R 13 - 

R» r« , R 18 R 18 - W* 1 " - 4o 2 R« R 

Ar«r'« , 6r ,4 r' 8 ■ ORM^ ■ W'V 8 



14a 
> D 18 



R16 R ,s R ie R i. . io^ 18 . 4o 2 R« r1 ' 

"^nV" ^ V R ' 4 ' ^^X^ R,3 -S- 1 ^R 

6r«r' 8 6r«r< 8 . iR « R ,e . toJ^\ 
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— A-CH^JSI-R 19 

(AttBjfcjff^ — s (o) r — ^tcn-N (r 2 1 ) — 

R 1 3 jo cktJ^R 1 3 a Iris SVMcatofcLT* tKn^S, T/t^i^ n 
TW^r/vS, 7x^;VS, ^^vvX. ^fc«ISfP^U< ri^F<&fP©1SS*ai^* 
10 ^-To 

r 1e \ R lf \ r 17 \ *5ir^R 18 tt. avians: u-c, zkHtu^ 

7;V-ir-/H, 7x-/H, <&fpfcb< tt^<&Si©**ai^ 

L<^g^©T/^^£, -S (O) n R 13 , -N 
(R 14 ) R 14a , 7X^^^:«-OR 14b -T?gm$^^TV^T^>J;V^) Sr^H-o 

r 14 , R 14a *fc«R 14b ^ sv^&j&b-c, Tk^m^, r^^m, 

20 a TA-^fvt^ v/^dT^^/H, :7^~/i^ % t7f;i/& Jl/ctelSfP 

^/V3E, *lfe& *fcte:£ : -OR 14 , -S (O) n R 13 , -N (R 15 ) 
25 R 16 . -C (=0) N (R 15 ) R ie \ -S (O) 2 N (R 15 ) R 16 *>L< 

tt-s (o) n R 13 xm£tiz>m&mi? btiz> 0 
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TJls*^mt LTtt, ;*5vK /ntVK 2-7°ntVK ^ 

2 -^^/K 2 — ^ ^vt-^n tVV, 1 , 1 — 5?* ^vl^t^vK ^V^/K 

> ^ ci t ^m&mfhtiz>o 

3 — ix^ n^O"7^/K 1— v'^n^^f-fe^/K 2 — a^dr-fe— /K 
15 3 - i/^ v^^zz=.jiVt£ if <D 3 — 8 M^OZlfiS^^ 1 iX^ n T/P^- 

m^WtA ~ 7 a TAs$3 Z/2uv£—;vm, mx-\f^? v<i/*r>>-% 
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io «i%u< \ttmn<Dmmm. ^yi. ^=^y^s *5<t^:-c 

(=0) N (R 35 ) R 36 , -S0 2 R 33 , -S0 2 N (R 35 ) R 3 6 N — N 

,19 



CH N R 



(r 1 9 f«iBi:iiiD#*^u, mfe3~8M<Dmmm*imkmmm^frtb 
15 ^s^fpm*^^i-o ) x~m£tizm&^]n% 0 

R 3 \ R 35 % *5<tt>'R 36 i:LT^ ^JveftMfBR 1 3 , R 15 , *5£t>* 
R 1 6 t ^fOSW&tlS, 

© <fc 5 ^ft/^^r^S tbm M X. «T^*J^^ 3 ~ 6 <Z> ;f n TVl^r 
^-?g#l£ tbfc^^il^ l~5 ©7;^;vS, ^^^m 1 ~ 5 (D# V ^ n T 
20 /l^^ak ^fH M^lfc l~6©tKn=3f v-TVl^yl^ ^^^^ 2 ~ 6 

3 ^ ^T/V=ar/^, |*iSf J^lfc 2 ~ 6 (D i/T y %mU=FWL 2 ~ 6 <D 

■ft jVy$*ci/T fr^^m, $<0J&^-%C 3 ~ 8 (DT/^^^-iy^^^^TJ^^&s 

/i^a-S. g^^L-TV^^ £v^^-/i^b< (it7^-Cl~C5 7 
25 ^^M^^— o^fc«HO(DC 1 ~C 3 T/^^XW.^tlX^^X'h 

.fcV^/l^-^e-f /V- C 1 ~C 3 X^^/V^ ^^J^^T"^— o£> L< ttZOtDC 1 
~C3 7;V^fcftC7~C 1 i T^/i^/i^g^ift/CV^^ J^T^ / - 
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20 

C1-C5 T/V3vt^ N mm 3 ~ 8 MSt^T $y-Cl~C3 7Vl^A-£#^ 

A\ h^nn^ ^vvfc if <D^f5f J^fc 1 ~ 3 <Dtf y^n T/V^r/l'S, tKo# 
5 s s* 9vK tKn* 1 — t Kd^r ^vv> if (D^iMT-t 1 ~ 6 <D 
t Kcf^^Tyv^HKs 7^/^ T 5: /±&fl?*. 1-75/ ft if 

h df-i/^n tf/Vft if ©^SfJgW* 1 ~ 6 ©7/W3^^7^;H, jft^/tf^ 

jVt£ 2<D&MM=Hfc 3 ~ 7 <DTA>=i **/$>A'i$=- /V7^^/^s 'O'^K 7 * 
^;l/xf/v, 7 ^ -/i/^p tVK 7x-;l/7'f;K 1 - & b < fit 2 — -fy^jV* 
?VV#iftf\ 7x- ^fcfi^^vWC 1 ~C 5 T/P^^S (^^^i^fcfcj; 
^vVgfcfrfC C 1~C 3 r/l"¥A*£ % s^v s =boS, 7 5/S, 7K 
15 C 1~C 3 T^a^vS^ifOiSijlSSr^rU-CV^Tfe £v>) N #/W^^f 

- c i ~ c 3 r/w^Sx 7s;y r ^ / tVK v>y ^vi^r 5 / =^^- 

20 yl/T 5 J ^)\st£ if©. ^ijf K^tf*— o % b < tt— ocD C 1 ~ C 3 T/l^/l-^ fc 
«C7~c l l T7;i'^A'-?1B|fe£*LTv^Tt>«i:vvr$ J — C 1 ~C 57W 
& 1 - tf a y i?x/l/xf;K y 5V ac^fe if ©t&fP 3 ~ 8 M#4£T ^ / 
-C1-C3 T/l"¥/uaW^*»f PsttSo 

25 ms^-tiBemr^^^i:^©^^^ e>tt5o -tbb©s©ems^, 1 

* ttfcGBU IBI — £ » A o T«mi~ S r £ ^ t? # 5 0 

R 10 ^ 11 , R 15 irR 16 , R 17 i:R lf \ £/cteR 3 5 t R 3 6 
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«fc v 3-8 mn<DmfcT % / io^td^ t lt«, ^ 
t? 3 ~ s mmm^tctemmm^- 1 <b*5 j^^m^f- i m&stt 3-8 

3C:-S (O) 2 R X \ -S (O) 2 R 13 % £fctt-S (O) 2 R 1 3 a •?« 
S©IS^«t5 7/P^^^7 ^ -/US t ftT^^/i'ftS, Sfcte^A-* 

&cr^u^m. 7/^z idT/^-k^ifDttii: bx«, 
^<i/?*=3-v^ — ^im^f-i^ ^^u^cdu 

TA'=i^f^A'#=/HSi:LTtt % m/HO^« : -c (=o) 
5£ : 



— A-CH N-R 



19 
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01 -N— Me S L .N-Me " NH ^}|-Me 





— O— NH 



S-^NH 



-NH^^NH 



— O-h^N-Me — S-£^N-Me -NH-^N-Me 



20 £fcM;tfc£. *^*/3ESrW*t-5^4fe-Cfcn^ W7*;l^ioJfc 
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|&1~6) T^=i=3r^/^— /W ^ h^v-^ h^^/V/K— ^b^v^ h 
=3rvO&/V/tf~A\ 2-^ h^V^ h^v^/V^—zK 2 b h h 

(b) ^^f^^/iNS^T/W^^iy^/^^/l-S^ &ofcte^fco^T©#iJ£ 
15 2— t« h^S^ h^i/^/P^^K 2 — h=¥v^ f=3r->^ Y*ci/X 

( c ) 0a*. * / m& r;v =1 *r * * y hf£<> ico v n r (om 

l~6) 0=e 7;v^^i/^*!J;^ ^ h^fv^ (t 
^->^h^rv' (t Kndf--» *^*!J;K 2-^ h^f^rc h^F-s^t h=^> (fc K 

25 (p« h^r^>^ b^rvO /fc^xfty/K tr* b ^v';* b^r^) *c^^y/K 

(2-;* b^rv^ b^vO *^*y^K tf^ (fcf^n-f b=¥:X) ftxft 

y^K ^^^T/V3^-^S^J;«9Sm$nfc« (^Jx.^^1-6) 
- * fit v>- ) T/l^ =^ * * y /l^#ff f> -5 o 
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?=^>m, v^=m. m^wt, r^^^m. jr/ws^m* 

fctx.^ h y ?iv!&, # y VJ>tiLti:2<DTA>*i V&MM. ; XfrZ/VJ^m., 
io N' -^y^ufwy^T; yi©£fWf)H2>o 
v\ 

s«aatr±, itd fF^^a^t&fls:, sNr^aiu ^^j, 

#5c &^A&£tm^lElifc{3:, *t#$llU 3^ 

MK cfc o T^&3 fiK Itfi^Afct b 1 0 fcfc 9 0. l~2000mg£?£ L < 1 ~ 
200mg§rl(Hl^ fecial (#ijx.fc£2~4 ®) WtS#t5rW5T^5, 
25 5£ (1) 

(A) 5£ (1) Kl:j3tt5X^5£ : -X^C (=0) NH-t^^flSitfe 
X^^ISX©^^^^ : -C (=0) NH-©J;5 
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(2) 



5 

z> r\ r 2 , r\ r 4 , &£xfx 1 temmtmr,mi%&mir 0 ) 
^ (2) r^^s^i^^ ^^{«^J(d#^t, T&smm** MM* 

10 ^^#i*fe{i^7K#»^^t^$*?>ii:^J;D. i£ (1) l^ltSX^ 
^::-x 1 -c (=o) NH-x*m£tiZ>&x»foz>4k&m&Mi£-tZ)Z.t&x°% 

^^JtU-C{i, i^>;7 t^^/P#/l^vM' 5 K (DCC) % 

VZfxi fcVKfc/l^v^-f % K (DIPC) , (3-^f;V7 5 

15 / tw) -#/v#e^-r ^ k (ws o N h y 1 — i>\>- v 

V * (^w^y) fcx^—VJ* • ^i?-^/v^-a y ^ikyaffi. (bop) n 
^7^— /v^tfc—A^T^ K (DP PA) % N, N-^/i^— /vi^r 5 
/V- (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) & ^(D^^JtfS^ v^fe 
iK^i^Ct, 0IJx.ll N-tKP^^5F (HOSu) x 1- 

20 tKo^y/MJ7)/-;V (HOB t ) „ 3-t h*n^-4-^y-3, 
4 -v>fc Kn-1, 2, 3-^7MJ7^y (HOOBt) tegOWdmffl&lM 
X-S^tmSo Mi LT«, -O-if^. h/K^V, =¥^W&£f 

O^W^^bTK*^^ Th^t Kn77^ 1, 4-v^=¥l^#^<£>^ 

25 vtrisitrnkymzkmu. ^wm7u; ^w*h7^K*i ? © 
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(B)^ 5*T(D Kl&ttSSS: Z-X-T?**tU5«^ : R b -x 1 -CH 
(R a ) NH--e^$HS3£"t?fcS'fb-a*^ R a ttzteltJJ!^ *fc«gm 

b < fi^eifeoT/w^^S^^ U R b tfffifa %> b < te^«P<Dm^£^fk7.k 
tfrftfe b< «^ISfP(D#^^b7K^S, m^h b< te?Ff§fn<D## 

2>\ ^fcfiX^S^^^U R a S3«fctJ«R b 35S— JBffcJ&oT, ^tbfe^^ 

So 



20 





NH 2 



(3) 



(5£4>> R a x R\ X 1 . R\ R 2 . R 3 . *5ctt>*R 4 ^SfHBilHb^^ 
-To.) 

5£ (2) T^£*L5fl^#»£, mx.\TM5£m<D&te.T. ^tt^fs 
fc^Pf^T^X, ^ : R^X^C (=0) R h X*i$tiSftZ>fc&m tW^T 
25 £^£9, ^1 (1) M&V^X^ : R b -X X -CH 
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(R a ) NH-t?*$tLSS-C*)*, 5£ (3) "«*tu5^4bSr«at^"S-i: 

»5g#j turn mx. wr, h y r-t h * *>jMMb* 9 b y # ^ . v 

tt£ LfcSfCilTnfc/SV^r 5„ fit LTii, M&fi^ ;**y— 
x^y-^^cr;^-^^ f h5tKn77^ l, 

(O (i) i-*5(t5xM : -x 1 -o--eS^ti5S (5£<K -x 1 ^ 




(5£*, z, x 1 . r\ r 2 , r 3 , &&x$R 4 temmkmcMvfc&3t'to ) 
^ (4) -e^^tbS^^Srs Mx-tth y 7x=;V^7>fyi:7^M 

20 OH^£ft5fc^fcS/££*3-£K:<J:!K ^ (1) IC^frSXtfSsS : 

-x 1 -o--e^$n-5STfc-5^^^it-r5^t^-e#5o 7)/^M 
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(D) 5£ (1) KtetfZ>7£ : Z-X-X*m&tlZ>m&&, : R b -X 1 -CH 
(R a ) N (CH 2 R C ) -X*m£tlZ>mX~hZ>fc&m R\ R b , 




10 

(iS*, R a , R b s R C N x\ R\ R 2 , R 3 % :&£0*R 4 teiif|fB£|l>iC;t 

m^m-to ) 

fcWJbnf&TteT, 5£:R c c (=o) uxm&fr&fc&mtmTmT % 
15 ^^r^ritJ: 9 , (l) M^TiS : z-x-t**^5S^ : R b - 

X^CH (R a ) N (CH 2 R C ) -XmiStb%mX&%ik&mttm3k-i-Z>Z. 
25 >-ft^©^n^^^7K^^> *fc(«fLb^^^^^tf^tL^o 
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(E) s£ (1) -eSSns^li*^ fif»Rf»©«fc5fcbT^-rsr^ 





(1) 



(g£cp % R 1 N R 2 . R 3 , R 4 , X, *5j;tfZW:«nBi:iaiClt*S:*-f 0 ) 

10 5£ (1) T^^tbS^tJ^it-rsr^dS-e^So 

*f-3-3lJ£ UTte, ^v-^n-v^iz/V^^^v?^ $ K (DCC) \ *M 

VZ/V \£A*jjA'&*?'( % K (D I P C) % 1 -a^/U- 3 - ( 3 -i?* ^JVT 5 
SZfu^A') -«^5K (WSC) % ^/MJ7^-;w-i-^^-h 
(^W^y) /fr;*/fr:=:?i» • ^dr^T'/V'^-n ]) ^QcMM. (BOP) „ 
15 i?7s-;l/*^*^7^ K (DP PA) , N, N-JJSlstf— 

?V (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) ft ¥<D%fe&M&FB^ h 
MI^CT> 0!l*.fi£, N-tKoWi'W? K (HOSu) „ 1- 
tKo^^/MiTy^ (HOB t ) , 3 — t Kn^>- 4— 
4-S?tKn-l, 2, (HOOBt) ft^O^fjp^J^P 

20 tsrimso sutum 0d*rf, ^i^fc** 

T/^^tls ^^nn^^V, ^optJW^ l, 2-v ? ^nt3cc^>fti f <^^ 
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OS (1) teJKJ-STS KS^^T 7S-efc5^«JSr#5lci"5) ^^Hb^ 
fclJBlvr, ?jteS^jft^*PffeT»J:-C^$*S-t (09*.«T* J. Med. Chem., Vol. 
34, 281(1991) miB«©*fe) > * «7KgHb;& V V A#£ET^* 7 — A-i^K* 
■mi&TteXRJ&Z'&Z^k mX-tt. J. Heterocycl. Chem., Vol. 27, 605(1990) 

nwTJ; < > - «fc 5 ^^S©^A^<t^*«a^^^^o-cfr5 r. £2* 

~e#<5 (^ilx-^s Protective Groups in Organic Synthesis, T. W. Greene, P. 
G. M. Wuts#* % % 2 Jfcu John Wiley & Sons, Inc. (1991) CnfB^Olfrlfe) 0 

4fo^©#^T> -£zk^*/*-/K ^jcf f9tKn77Vifc 

20 #JxJ*, tttt, f y ^jv^rxi^m^ if©^©#4T, -aTK^ h7fcKo77^ 
^k^^v^ ^dpW, ^Tk/^y— ;v*^©»t©S;^t5:t(: 

*tvK tfvi'h^^TVK i7 5 KJ&^s^rf btbSo - «t 5 
25 «\ tert - -f^;V^.^ "r;V(DWs^\^ #J£fi&lfe©#tf=T. ^3Ki&& I ? , -CRJfc£ 

7 jc^ h7tFn77^ i , 2 - ^ h if ©«aK<fi-eBfc"e«sai 
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^ (1) Tfe^^W^^i-S^^^^^ Ufc 

-C^^tL^k^^SW:, i&i*Lt> I UPAC^«n©T'li*V\ 
*WJ1 

15 2-=hn^Ifi (2 4 5mg, 1. 4 6mmol) ©h;Vxy (2ml) 
0 o CtCT±&ffc:^}-— /V (1ml) %M7L, M"ei^FW, 50°C-e2^ 

7tKo77^ (2ml) cmcT, p-7^^X75K- 1/ 

47KfP#> (1 6 9mg, 1. 2 0mmol) iMJxf;V7^ (0. 3 3ml, 
20 2. 4mmol) <Z5^h^tKn^^^ (2ml) l«tlTt, liCim."?? 1 B# 

—/lsX*ffifr'&&mU N- [4- (7^/^f^V) 7 -3 --fa 

^X75K (0. 340 g, 9 9%) £#fc 0 
MS:m/z = 2 8 6 (M+ 1 ) 

25 mmm 2 

N- [4- (X^ /T^tfc— /l^) 7x^ -3- (^W5y) ^<VX7 
«^!ll^^lpCT^^tTV\ ^S<£fc^£l^&Lfc 0 fcfcU 2- 
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1 H — NMR (DMSO-d 6 ) 6 ; 2. 96 (6H, s) , 6. 92 (1H, 

b r) , 7. 15-7. 30 (3H, m), 8. 32 (1H, dd, J = 8. 2, 

8.2Hz), 7. 80-7. 92 (5H, m), 10. 31 (1H, s). 
HJfcM3 

5 3-757-n- [4- (7^/*;v^;v) -7^=.)V\ ^yX7 5: K • mm. 

(a) 3-7 5 7-N- [4- (75/*M^) 7x^;V] ^X75 K 

«#U-e#fcN- [4- (7 5/*;v^) 

10 XT 5 K ( 3 2 5 m g , 1. Hmmol) ©i^;-/V (5ml) lilt, 
1 0%-/n°7^7V^I (3 0mg) 7k*3£ffl^CT\ SlHLflfffi^"C4 

^rasn* u miMTu&nte-otco m&m&. rh7t K077 v/y * ; —a* 
(2/1) i^M-e^?ttfi^ -t^-f hasatfco *at*»BE«*u*r# 

15 ; h U xf ;k7 $ y = 1 0 0 / 1 0 / 1 t^Hi) t'ltl b 3-757- 

N- [4- (7 5/*M"-/v) ~7^=-7V\ -<yX7 5 K (4 1 lmg) =gr#fc 0 
1 H — NMR (DMSO-d 6 ) 5 ; 5. 35 (2H, b r) , 6. 75-6. 
78 (1H, m), 7. 05-7. 11 ( 2 H, m) , 7. 16 (1H, t, J 
= 7. 8Hz), 7. 25 (1H, br), 7. 79-7. 94 (5H, m), 

20 1 0. 2 8 (1H, br) . 

(b) 3-75 7-N- [4- (7 5 7^M^) 7 ^X7 5 K 

3-75/-N- [4- (7 5 7 7x^/W] ^7X75 K (4 1 
lmg) ©7h7tKo777 (20ml) (10ml) 
25 4-S^rl^ (1ml) £r2JD*-^#bfc^fc, 

mHbfc@#&*#UT*&ftU 3-757-N- [4- (7 5 7 TJA-tf^A-) 
7i^/V] ^<>X7 5 K • (2 9 4m g, 8 9%) £r#fc 0 

1 H — NMR (DMSO- d 6 ) 8 ; 7. 28 (1H, br), 7. 42 (1H, 
dd, J = l. 2, 7. 9Hz) , 7. 56 (1H, t, J = 7. 9Hz) , 7. 
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72-7. 75 (1H, m), 7. 83 (1H, d, J = 7. 9Hz), 7. 8 

5 (2H, d, J = 8. 8Hz) , 7. 89 (2H, d, J = 8. 8Hz) , 7. 
91 (1H, br) , 10. 58 (1H, b r) . 

5 4- [ (3--ha^;v) 757] ^yX7 5 R<D^j& 

y^X7^ K • l/4zM*Ufe .(#1-8 9mg, 3. 4 7 mm o 1 ) <D 
1, (15ml) 8S$£fc: N MW-\Z-X 3-=- fn^yXT^r 

t K ( 5 0 0 m g , 3. 31 mm o 1 ) „ (199|tl, 3 . 4 7 

mmo 1) „ hVT"t h ^-^mit^^mi- hi) ^7 (1. 12g, 5. 2 9 
10 mmo 1) ^MtL, 14^f«Lf:. &lK. R^R^JSJftjKBftTk*^ h V »7 

utJvw*/^/ — 5 0/1-e^ai) TifMu 4- [ (3--hn^ 

/U) 757] ^yX7^ K (1 6 8mg, 19%) £r#fc 0 
15 MM : 1 7 8 — 1 8 0°C 
§H«!l5 

N- [4- (T^XTJ/V/tf— /V) ^^^/V] -3- ^<>X 

3 -X^/l^/l^— /l^l^M (5 0 0mg, 2. 5 0mmol) <£> h/l^>- 
20 (5ml) f®&\Z. s MU^Xmt^-^-=-^ (7 2 9/tl, 8 . 03 mm o 1 ) & 
#Px., 8 0°C-ei JH^N, N-v>X f;V*;VA7$ K (3 

m) 8 0 o CT«lB#Pfl^#Lfc o ^^JE^*bT#P>^fc:^ n 5^ 

KS\ ^iatJl-Cs p-75/^X7 5 K • l/47kfq* (3 5 1mg, 2. 5 
O mm o 1 ) th!) sl^VT ^ (418/i 1, 3. 00 mm o 1 ) <DW?C* f- 
25 1/^ (20ml) HWMPx., J^ScSl^bfe, BiJfcW&7k\Z.&^btl 

tctitmw&mmv, mzmwt^^xmft^x, n- u- (t^xx^wj^ 

/k) 7x^/V] —3- (^^VKX/l/afr=. /^) ^yX7 5K (5 9 2mg, 74 
%) £#fc 0 

1 H-NMR (DMSO-d 6 ) S ; 3. 29 (3H, s), 7. 29 (1H, 
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br s) , 7. 83 (1H, dd, J = 7. 9, 7. 9Hz), 7. 86 (2 
H, d, J = 7. 5Hz) , 7. 88 ( 1 H, d, J = 7.. 5Hz) , 7. 91 
(1H, br s) , 8. 16 ( 1 H, d, J = 7. 9Hz) , 8. 28 ( 1 H, 
d, J = 7. 9Hz) , 8. 47 (1H, s) , 10. 71 (1H, s) . 
5 MMW 6 

4-^i?^vV-N- [4- (7U«?;^7x^ ^VX75 K©M 
jK£ : 2 8 3-2 8 4°C 

io mum 7 

N— [4 - (T 5 ;$U\s^=-;V) Z7aL=.j\s~] - 1 — <^y^y)V\f^) 4 — # 

(a) :r.^vP 1 — 4-fc^JJ v^vfr/M^v'l^- 

rc^/W 4-fc 0 ^y i^^/W^drv'^— h (15. Og, 95. 4 mm o 1 ) 
15 ON, N-^WM7$K (5 0ml) ^UKX Mitels vvt' 

(13. 2ml, 115mmol) , (19. 8g, 143 

mmo 1) ^rinx., 12 0^X1. 5 B#raf£#L.fc 0 SJS«5»?fc*r»a& 

(^^t y/iixf ;v= 4 / 1 t^ffi) -eftMu 1 — <^v ? /l- 

20 - 4 - y ^i^/l^^r h (17. 7 g , 75%) £r#fc 0 

( b ) l — <v vvi^- /i^ yi©^ 

1 -^^/P-4-fc: 0 ^y v^^/tf^i'V'— h (16. lg, 6 5. 
lmmo 1) <OT h7k Kn7?y (70ml) /l, 4 — v^^rl^ (7 0 
m 1 ) mm^X 4 N-tKSH^ b y * AtK^ ( 3 5 m 1 ) %Mx. 

25 T\ mW&Wlsfe 0 2N-ttlfMTpH7iU *g£fr£r«JEg*LT 

# bfoit.mm&=^? j —Mzmm vtcm^ mm vxmbntdmm&ffimmm u 

T\ 1 — <fi?A'- 4 - tf^< !J 5?y*/W#yi (13. 6 g , 95%) £r#fc 0 

(c) N- [4- (7^y«-;H !7^-/V] - 1 — <^/Pfcf"<y i^v 
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l-^y> J ^-4-^!Ji?y*;l'#yil (2. 19g, 9. 9 9mmol) 
<D hJVOLiy (17ml) m®^. MM^-Xm^*-^ ( 7 . 3ml, 100 
mm o 1 ) ^P^L, ^?S.-e 2 0 8 0 °CX 3 ^fWJJI^ bfc Q $§j££:8£jEE@* 

ItibnfcK^o?^ KOfift^f l/> (13ml) 0°C^T, p- 

5 75/^X7 5 K • l/4zkfP#5 (1. 1 7 g, 8. 3 2 mm o 1) iMJx 
(2. 3ml, 16. 5mm"o 1) (13ml) ii 

H«$£Sr}&i®, *£j*U N- [4- (7^^-/1/) -7^~)V\ - l—O- 
10 y v 5 ^- 4 -^7/V^>-^ 5 K ( 1 . 0 5 g , 3 1%) 2r#fc 0 

1 H-NMR (DMSO— d 6 ) 5 ; 1. 6 2-1. 7 2 (4H, m) , 1 . 9 
0—1. 97 (2H, m), 2. 33 ( 1 H, m) , 2. 83 — 2. 87 (2H, 
m), 3. 45 (2H, s), 7. 22-7. 32 (6H, m), 7. 63-7. 
65 (2H, m), 7. 75-7. 81 ( 3 H, m) , 10. 07 (1H, s). 

15 mmm s 

«#!J7-e#fcN- [4- (7?y*M^) -7^~}V\ -l-^O-^Ptf 
^^^y-4-*;V*>t$K (4 0 0mg, 1. 19mmol) ^;-/V 
20 (2 0ml) ^^^(cl N ^7^=!?^ (40 0mg) > 10%-/n°7^ 
/j^PS (8 0mg) SriDx:, 5^pMil«EUfeo 35tC fH7^^ (4 0 0 
mg) x 10%Pd-C (80mg) N lN-« Q&M) 1. 5 B#|HJ 

M^bfc 0 SfSmr-fc^-f h«iiU «»Sr*»UT N N— [4- {T^SXjv 
-?au=.;V\ t°^y ^^-4-^7/V#>^5: K (2 14mg, 7 3%) £r 

25 #fc 0 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 4 3-1. 5 4 (2H, m) , 1.6 
4-1. 68 (2H, m), 2. 02 (1H, m), 2. 37-2. 50 (2H, 
m), 2. 93-2. 98 (2H, m), 7. 20 (1H, br s), 7. 6 
3-7. 66 (2H, m), 7. 74-7. 81 (3H, m), 10. 05 (1 
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H, s) . 

N— [4- (T5 7*/V^/V) 7x-;V] ^y^y-4-*;^t? K- 
5 |H»!|3 (b) ©^^CT^^tiV\ m®C0^#l^^bfc„ TcifcU 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 7 5- 1. 9 8 (4H, m) , 2 . 6 
3 — 2. 71 (1H, m), 2. 85-2. 96 (2H, m) , 3. 30-3. 
10 3 3 (2H, m) , 7. 23 ( 1 H, br s) , 7. 66 (2H, d, J = 8. 
1Hz) , 7. 82 (2H, d, J = 8. 1Hz) , 7. 85 (1H, br 
s) , 8. 57 (1H, br s) , 8. 88 (1H, br s) , 10. 35 
(1H, s) . 

mmm 1 o 

15 4- [ (1 <^vVVfcV<y v?V-4 — 75/] ^<yX7 5 KO^ 

! -^l^^V— 4 — tf^<y (1 . 8 9 g, 9. 99mmol) ©1, 2- 
^nnx^y (40ml) 8gS£lJ: N Mttp-75 7-0-XT5 K (1. 2 
8g, 9. lOmmol), h V T*fe ^VjfcfrffcJfc h !) 9 A (3 . 2 8 

g, 14. 5mmol) Sl>M (O. 6ml, 10. 5mmo 1) SrSftlU 

tc 0 mm^m&m^vxmhti±mm\^ mm^^ (26mi) sran*., mm 

(g^Bfe^^/^ * / — 100/1 -cl&ffi) TitM u 4 - [ ( i — ^i? 

25 /^b: 0 -<lJ v^-4 — f/V) 75/] ^X75 K (0. 8 4 g, 2 7%) £r#fc 0 
ife^C : 192~193t; 
*I£01J 1 1 

4- [ ( 1 -^i?/l/^!J 5?y- 4 ->f /U) T57] ^yX75K-StfiO 
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MMM l 0 -e#fc 4 - [ ( l -^O-^/nf^ V 4 — 757] 
XT 5: K (3 0 9mg, 0. 99 9mmo 1 ) ©f h 7 t (12. 5 

ml) ^IC-Cl N-^/^-7Vl4£$i (2. 5ml, 2. 5 0 

mmo 1) SrtsAPU 3 O^IffljW*^ »«tt*«iBb"r#fetb*:«fa*Sr, 
5 7^y-/l- (6ml) /tK (7«) H^»bSiiftt, 4- [ (1— 

y 4 — f ao t 5: ^X75 k • mm. ( l l 7 m g , 3 0 

%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 77-1. 91 (2H, m) , 2 . 0 
5-2. 09 (2H, m), 2. 94-3. 75 (5H, m), 4. 25-4. 
10 29 (2H, s) , 6. 58-6. 67 (1 H, m), 7. 44-7. 46 (3 
H, m) , 7. 6 2-7. 6 7 (4H, m) , 10. 9 8 ( 1 H, m) . 

mmm 1 2 

4- (fcXy V- 4 — fA-T 5/) K-i^£tf>^J& 

HJfcM 1 0 -e#fc 4 - [ ( 1 -^i/vvvt 0 ^ y 4 — r a-) 757] 

15 X75K (4 0 0mg, 1. 19mmol) ©x^;^ (15ml) 

mmcX^mT^^—VJ* (4 0 0mg) N 10%-^7^^A/^ (8 0 

ufc 0 #btbfdafto^^y— (6mi) gas^ ^a^x i N-mm/^— 

T A^imL (3ml, 3. OOmmol) SrSfe&PU 3 0#W^Lfc o 

20 mmi^xmbnr^m^, tzs—jv (5m d /tK (o. 5m d m&mm 

J&afcSIM&'ffcU 4- (tf-<y ^-4--fyV7^/) ^XT^K-Sil 

( 1 4 3 m g , 3 7%) SrWfco 
Bk£ : 2 9 2-2 9 4°C (#$0 
HJfe^l 1 3 

25 N— [4— (T 5 SfJAsiS— /V) 7x=;V] - 1 -^^A-fcf^y v?^- 3 
Atf^l^ 

( a ) a^A' 1 — <v^A- 3 - t?^ y A/tf> i^l/— h <D-&-f$ 
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( b ) 1 - s<> Z?As- 3 - hfW V S?ls&A'i& isWttD&tft 

(c) N- [4- (7^*;V^/V) 7x=;V] - 1 -^i/^UfXL y ^ 
5 -3-*M>t*F^I 

a -^V^- 3 - y S^^/P3j?^|| (1. 37g, 6. 23mmol) 
©N, N-^fMM7U* (28ml) 

XT 3: K (0. 9 2 g, 6. 5 4mmo 1 ) % hyx^75> (1 . 3ml, 
9 . 3 3 mm o 1 ) „ 1 -^jV- 3 - ( 3 - 5 J If/P) 

10 vM' 5 K • ( 1 . 7 9 g , 9 . 3 4 mm o 1 ) RX$ 1-kKo ^f^>)/ 

h y 7/- /V • — 7XfO% (0. 9 3mg, 6. 88mmol) £»JU *!H0d* 

15 A/^^/-/l,= 9 5/5«) till, N- [4- (7^*;^=;V) 
7 - 1 — y v>^- 3 -^7^/K=3ri^ *K (5 5 1mg, 26 

%) 

: 2 1 1 — 2 1 2°C 

mmm 1 4 

20 N- [4- (75/^7^=^) /V] tVyi?y-3-^;^t§ K© 

1 3 tffcN- [ 4 - (75/ /U) 7 = -/l/J - 1 — <>^/l/ 

tVy^>-3-*;^>t5 K (4 0 0mg, 1. 19mmol) ©x^/^ 
(15ml) *?WtTlsse—&J» (4 0 0mg) , 10%-/-?7^A 

25 (8 0mg) SrSfe&PU 4 B#fHJ3Sife £ *fco £0&^T#, t^MiiU 

atJfc&afefi&U N- [4- (7^*;^l/) 7x^;w] fc^y^-s-^ 

K (2 8 2mg, 9 6%) £r#fc„ 
1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 3-1. 3 7 (2H, m) , 1 . 5 
0-1. 61 (2H, m), 1. 84 (1H, m), 2. 39-2. 43 (1H, 
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m), 2. 55-2. 62 (1H, m) , 2. 81-2. 85 (2H, m), 2. 
98-3. 02 (2H, m) , 7. 20 (1H, br s), 7. 63 (2H, 
d, J = 8. 6Hz), 7. 79 (3H, m), 10. 14 (1H, s). 



fife " "I*. 

(a) 4- [ (t e r t 3r v^yl^—y^) i/?v^^ls$uV 

4-7^^P^ty*/^yK (4. 3 0g, 3 0. Ommol) ©t 

io e r t j (53mi) mmm\^ mmcTTkmk-r hvvj* ( 1 . 2 

5 g , 3 1. 3 mm o 1 ) ©tK (23ml) BM, Rt*S?— t e r t — zf^-jW 

# — 7}?^— h (6. 8 2g, 3 1. 2mmol) m&&&L1t 0 

~T'4k. (9 0ml) ^fyTiBUfc. 7kS^7X^T^-C2N-i^ 

15 «Ei^^v^At?<9!iiu mm&m&m&vx, 4- [ (ter t-^h^> 

^/Hfln/P) J^y] v^n^^lJ-^yl^i^ (6. 5 8g, 9 0%) £r#fc Q 

(b) t e r t-T^VV- 4- C { [4- (7 5/*/^x/I/) ^zn— yl/| T 
5 7 } #ywK—AO P^^VyKfcyW^/. — h ©-^J& 

4- [ (t e r t - 7 h*i/jJSl"$—A') 757] ^ n^^V^r/PaKVifc 
20 (1. 4 6 g, 6. 2 3mmol) ©N, N-^^*^A75 K (2 8 
mDfc lfflap-75y"^X7?K (0. 9 2 g, 6. 54 
mmol) % bV=*?'A'T$> (1. 3ml, 9. 3 3mmol) , 1 -oc^yP 
- 3 - ( 3 - $y/n fcfyV) #yl^v?-f 5: K • i&WM. ( 1 . 7 9 g , 

9. 3 4mmo 1 ) ^t^l - M Kn^^^ h U 7/- yV • — i&Wfo (0. 9 
25 3g, 6. 8 8mmo 1) £8&JPU ^^#Ufc 0 KJ&*E^ <&fd^»7K*^ 

131, *iSLT#e>;h/fc@#«rttiftU tert-^V 4- [ { [4- (7 5 
•? ^=.jv\ T$/} }V\ P^^iyyV^yW^y — h 

(1. llg, 49%, c is/trans Sr#fc 0 



1 5 
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(c) 4- { [ y i/?xi^*i'jv) r^y} ^yxr 

t e r t—7?-A> 4- C { [4- (7^^^) :7^-7K] 7^7} 
a^df-e//P^77W^y — h (2 9 0mg, 0. 8 0 2 mm o 1 ) 

5 (D^y^-i/^ (5mi) mmmiz s maxcxhvy^^w^st (3. 4m 1) 

bttfc^fiU^^iSb, nm~tZZk\C£*), 4- { [ (4-T5:/^^c2^dr 
#/MJ?~/l/] ^VX7 5 K (2 9mg, lR3p : 14%) £r#fc 0 

10 1 H — NMR (DMSO-d 6 ) 6 ; 1. 01-2. 36 (m), 6. 54 (1 
H, m), 7. 20 (1H, m), 7. 63-7. 95 ( 2 H, m) , 7. 79 
(1H, d, J = 8. 6Hz), 9. 95-10. 03 ( 1 H, m) . 

mmm 1 6 

trans — 4- [{ [4- (T^/^^SU) */# xi %s]stfz=./U} T 

15 ^VXTUW 

(a) trans-4- { [ (tert-^b *ci/$> AstS—M 75/] 

iiMis (a) <Djjmzmv,xm&*n\<\ jw^^mifc, fc** 

U trans-4- (7^^f;V) n^^r^VX7/^V^llJ|B|.^V^ 
20 fc c 

(b) trans-tert -zf^/U (4- C { [4- (T 5 
fife 

SBMi«15 (b) ©#&CTbTKiS&?TV\ »JB©fl^#»Sr£-JifeLfco fctff 
25 U trans-4- { [ (tert-^b *t*ytl )V$=.)V) T % S ] * ^vW 

(c) trans-4- ( { [4- (7^^f;P) */ 9 xi X7/V^ 
7$y] -<yX7 $ K 

«^!ii5 (c) <DjjmzmtxR)fc&ft\,\ fflm<D4k&m&'&j£vito ±td 
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U trans-tert -zf^)V (4- C { [4- (75; /jj;Utf=. ;V) 7 

z^=-)V\ 7^;} -t)}Vifs=- jV) x/^n^^r-yjV) * — h ^WM^-Wi 

1 H— NMR (DMSO-d 6 ) 5 ; 0. 8 2-0. 9 5 (2H, m) , 1 . 2 
5 0-1. 42 (3H, m), 1. 74-1. 85 (4H, m), 2. 16-2. 
4 0 (2H, m) , 2. 7 7-2. 8 1 o( 1 H, m) , 7. 19 ( 1 H, m) , % < 
7. 64 (1H, d, J = 8. 8Hz) , 7. 79 (1H, d, J = 8. 8H 
z) , 7. 80 (1H, m), 10. 01 (1H, s). 

mmm 1 7 

10 4- c (t^y ^-4— ovpt^vi-) T$y] -<>-xt5 K^-a-j^c 

( a ) 1 — ^< ^ i^/v fc°^ ;w^;vf t k©£*jgS 

&4 yzfv \f/l>T% V (1 4. 8ml, 10 6mmol) Ofh7tKn77 
^ (20ml) -78°C^T1. 5 9M-n-^f;H)f (7. 9 

8ml, 12. 7mmol) ^10»lttiTU 3 0£f^8i#bfc o 
15 - 7 8ttt2M- h y p^l^y/I^Ty^^ (6. 34ml, 12. 7 
mmol) &5ftr%frrtXm~TV, 3 0^r«Ufc o Mi-, -7 8°CfCTl- 

H> (2. 0g, 10. 6mmol) ©7b7tKn77 
^ (20ml) ^30^1WKITU -7 8°C^XlB#rp1, tfCVtfM. 

20 #\ mm^/\sxmm^fc 0 mmm^mm^^^^^xtmv, mmzm&w 

4tT#feiXfc^}t©mxf;V (2 0 0ml) mfcfc. MWiZ.X ^ ]} ^1 JV 

dog) #t-«i#b*: 0 ^M^®*bT#bnfca^^y ^ 

^/^^A^n-^ Y-fyy (?xix2~fc;l<J>>/J-?;—jV=5 0/1-C^tti) 
-Cft^b, l-^^t^yi?V-4-^/^ft F (1. 19g, 5 5 
25 %) £r#fc 0 

(b) 4- { [ (1 -- <^v ? /Vb°-<y v?^-4— T/P) T^J) 

o<D#mz.mtxBim&ft\,\ nm<D^m^^\,tc 0 fc#?u 1 
4 - tf^y K>-^ft^ y i — <v^/vif^<y 4 -^7/^ 
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1 H — NMR (DMSO-d 6 ) 5 ; 1. 16-1. 24 ( 2 H, m) , 1 . 5 
2 (1H, m), 1. 67-1. 72 (2H, m) , 1. 83-1. 91 (2H, 

m), 2. 77-2. 81 (2H, m), 2. 90 — 2. 94 (2H, m), 3. 
5 4 2 (2H, s) , 6. 17 (1H, m) , 6. 51 (2H, d, J = 8. 6H 
z) , 6. 8 0 (1H, m) , 7. 2 2-7. 3 2 (5H, m) , 7. 4 8 (1 

H, m), 7. 60 (2H, d, J = 8. 6 Hz) . 

(c) 4- [ 75;] ^xr? K<z>-a-j$ 

io - { [ ( i --<^^t°-< y 4 — r^) ^vki 75/} ^yxr 5 k& 

1 H — NMR (DM SO - d 6 ) S ; 0. 96-1. 08 (2H, m) , 1. 5 
8-1. 66 (3H, m) , 2. 35-2. 42 (2H, m), 2. 87-2. 
91 (4H, m), 6. 17 (1H, m), 6. 51 (2H, d, J=8. 6H 
15 z), 6. 80 (1H, m), 7. 49 (1H, m), 7. 60 (2H, d, J 
= 8. 6H z) . 

mmm 1 8 

4- [ (l-^/^V^lj r/W) 75/] ^X7 5 K©M 



20 — <Vv^- 4 - b:°-< y KV©ftfc> «9 Kl, 1 — O'vVV- 3 - bV* Jl • 
: 1 5 8 — 1 6 0°C 

mmm 19. 

4- (fcf^y 3-^/l"T5 /) ^yX7 5 K©^ 

25 Hi« 1 4 ©^fe^2pCTS^^fTV\ ^lOft^^^^ bfc G fcfcU Hi 
IfeflJ 1 8 T*#fc 4 - [ ( 1 -^^/Vfcf^ y v^- 3 — T M 75/] -<yX7 
5 KSrl^l-^V^o 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 0-1. 4 2 (2H, m) , 1 . 5 
8 (1H, m) , 1. 89 (1H, m) , 2. 09 (1H, m) , 2. 21-2. 
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28 (1H, m), 2. 39-2. 45 ( 1 H, m) , 2. 75-2. 79 (1 
H, m) , 3. 0 0-3. 0 4 (1H, m) , 3. 4 1 ( 1 H, m) , 5. 9 4 
(1H, d, J = 8. 6Hz) , 6. 53 (2H, d, J = 8. 6Hz) , 6. 
80 (1H, m) , 7. 49 ( 1 H, m) , 7. 60 (2H, d, J = 8. 6H 
5 z) . 

mmm 20 • 

4- [ (l-^;Hfnyi;y-3-^;V) 7 5/] -<>-X7 5 Y<D^$L 

10 tCo 

M^C : 1 6 0~1 6 2<C 
MM®! 2 1 

4- (fa V Vis- 3 — (VKT5 7) -<>X75 K©<g>j& 

15 JfeM 2 0 -e#fc 4 - [ (l-^^S^tfalJS^-3-^vO 75 7] ^VXT 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 5 0-1. 5 6 (2H, m) , 1 . 9 
2-2. 03 (1H, m), 2. 54-2. 60 (1H, m) , 2. 6 9-2. 
8 9 (2H, m) , 2. 9 6-3. 0 1 (1H, m) , 3. 7 8 ( 1 H, m) , 
20 6. 16 (1 H, d, J = 6. 8Hz), 6. 51 (2H, d, J = 8. 8H 
z) , 6. 83 (1H, m), 7. 5 2 (1H, m) , 7. 61 (2H, d, J 
= 8. 8H z) . 

mw\ 2 2 

4- C (4-75 J v-^c^drvvv) 757] ^X7 5 K • h !) 7;^n^ 
25 ifcOg-jfc 

( a ) t e r t -zf^A^ 4 - fc Kn n^r^/i^/w^;* — h 

h9^-4-7$y^n^t7-^ (8. 0 6g, 7 0. Ommol) 

©t-^y-M« (12 2. 5mD ^ mmc&^XTkmik-}- h V VI* 

(2. 9 1g, 7 2. 8 mmol) <Oi&W@L (5 2. 5ml) SrflPfcfclftK:, 5?- 
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t-zf^J\s Z?lJJl'tf*~-h (15. 9g, 7 2. 9mmol) Srj&D*., Mmz$$ 

mmm&mw&, la&u t e r t-^^w 4-t Ko^r^n^^ 

yW^~h (2. 7 0g) SrSfei^iltit, tM§&1 N-i&^rC"} 3 

v- V A ft** bfco $&&£rigflBES5& Ui?'# b Hfc^S £r U # 7 A * n -v 

e r t --f=f-/^ 4-fc Kn^^n^^/W^-f (11. 3 g) 
(0HtrT 14. 0 g , 93%) <Sr#fc 0 
10 1 H-NMR (DMSO-d 6 ) 8 ; 1. 0 6-1. 2 0 (4H, m) , 1 . 3 
5 (9H, s) , 1. 6 9-1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
m) , 4. 48 (1H, s), 6. 64 (1H, d, J = 7. 5Hz). 
(b) ter t-^/U 4-^-dry */? n^=3r vvKfc/W^ — htf>£-J$; 
WcrfT^^Vfr (1. 7ml, 19. 5mmo 1) ©fift^f^SSS (30 
15 ml) Ul N -60tt^f^M^r->K (2. 0ml, 28. 2 mm o 1 ) 
(DmttT-i'^mWL (6ml) Sri O^M36»rt"C*TU 3Efc— 6 O'CfciJoVT 
1 0&mW:WVfc o ^T'ter t-zf^-J^ 4-t Kp^t^d^ i/;V%r 

(2. 56g, 11. 9mmol) (14 0 

ml) ^3 5»^TITU -6 0°C(C*5V^4 0#|H!*#Ufc„ h y 
20 /^7 5 ^ (8. 4ml, 6 0. 3 mm o 1 ) £r — 6 O^Kl&V^Q^lfc^^ ^ 

i*tl^#fitfc. ED&a^fctofc&in*., ^pp*;wftWLt 0 fttti 

$j»xi&mL,tc 0 m^*w.mm^xnbntz.mm*i'V*?fr%7J>.?K~* h 

25 rt-7*f;V 4-^-^y^^D^^->^yW^^— h (2. 23g, 8 8%) 
£r#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 0 6-1. 2 0 (4H, m) , 1 . 3 
5 (9H, s) , 1. 6 9-1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
m), 4. 48 (1H, s), 6. 64 (1H, d, J = 7. 5Hz). 
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(c) tert-^/l' 4- { [4- (7 ^ / ^7;^-^) 7x=;l/] 7^ 

— <>->Vl— 4 -fc°-<y KV<£>ftfr9^ t e r t -r/^/V 4-^y^n 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 14-1. 29 ( 1 H, m) , 1 . 3 
7 (s, 9H, Boc), 1. 57-1. 60 ( 1 H, m), 1. 76 (1H, 
m) , 1. 92-1. 98 (1H, m) , 3. 18 (1H, m), 3. 36 (1 
H, m), 5. 89-5. 86 ( 1 H, m) , 6. 50-6.54 (2H, d, 
10 J = 8. 8Hz), 6. 76-6. 79 ( 1 H, m), 7. 50 (1H, m) , 
7. 5 9-7. 6 0 (2H, d, J = 8. 8Hz) . 

(d) 4— [ (4— JZsfxi^^l/jV) T$y] ^yX7$ K • MJ7;V 

t e r t-Zf^/U 4- { [4- (757 JjAstifs^jV) ~7 ^—JV] 757} is 
15 ? a^^vvl^W^y — h (16 7mg, 0. 5 0 1 mm o 1 ) (Dii/ffcy ^l/i/ 
(4ml) |g«?K: N Mj7;^oit (2. 2ml) ^^Job, MJC-C*** 

«#Lfc„ RjcfcteTgK jftMTt-srfcKiJ; 9, 4- [ (4-TSyi^u-^> 

7V) 757] ^yX7 5 K • h V 7A>JruffimM. ( 2 3 0 m g , 10 0%) 

/Co 

20 1 H — NMR (DMSO-d 6 ) 5 ; 1. 15-1. 45 (2 H, m), 1. 6 
3-1. 71 (3H, m), (1H, m), 3. 21-3. 30 (1H, m), 
6. 54-6. 57 (2H, d, J = 8. 7Hz), 6. 84 ( 1 H, m) , 7. 
50 (1H, m), 7. 61-7. 62 (2H, d, J = 8. 6Hz). 

mmm 2 3 

25 4- (ff7tKn-2H-t t 7>'-4-'f;V75;) ^^X7 5 K©^ 

-^l/itsls- 4-tf^y K>-©f^^»9^> rf7t Kn-4H-t°^^-4-^- 
: 2 0 8~2 1 0°C 
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mmm 2 a 

(a) tert-^ 4- [4- (T^*^*^) ^/^rV] 

5 p-tKa * v~0-XT 5 K ( 3 4 3 m g , 2. 50 mm o 1 ) ©r h7tK 
(10ml) t • e r n ~7?-;V 4-tFn^>-l- fc?^ y*. 

v^^/W^^V— h (5 0 3mg, 2. 5 0mmol) lt>'MJ7i-;V*7 
7^y (6 5 6mg, 2. 5 0mmol) ^Difcfi^ T 
y'v^/l'/K^iyi'— h (1. 15ml, 2. 5 0 mm o 1 ) »DL, S?fiidT 
10 |^9l#Lfco &f-, M^Mtt#btlfct»J©v'y^W7^ 
^nvh^77^- (^nn*;W^^7^=9 9/l) Tlt^U ter 
t-^^/U 4- [4- (7 5 7*/^^) ^^/^r->] t:°^y 1 
^7jKdr v-U— h ( 1 6 9 m g , 2 1%) £r#fc„ 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 39 (s, 9 H) , 1. 45-1. 6 
15 0 (1H, m) , 1. 8 9-1. 9 2 (1H, m) , 3. 13-3. 20 (2H, 
m), 3. 62-3. 69 (2H, m), 4. 61-4. 66 (1H, m) , 6. 
99 (2H, d, J = 8. 8Hz) , 7. 15 ( 1 H, m) , 7. 80 (1H, 
m), 7. 81 (2H, d, J = 8. 8Hz). 

(b) 4- (t°-<y v^-4— ( j^ttis) -<VXT5K- MJ7atPftt 
20 1&<D£-f& 

mmm2 2 (d) <D^jfeCTCTSJ&&fTV\ ms^^^^urcio i^tc 

U t e r t-^/P 4- [4- (7$7/J;V**=/l') 7:=/^] tf-<y v 5 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 74-1. 84 (2H, m) , 2 . 0 
25 7-2. 11 (2H, m), 3. 05-3. 24 (4H, m), 4. 65-4. 
75 (1H, m) , 7. 03 (2H, d, J = 8. 8Hz), 7. 19 (1H, 
m) , 7. 8 3 (3H, m) , 8. 5 5 (1H, m) . 

mMm 2 5 

4- C (l-'OS^Vtf^y ^V-4— ijV) t^v'] ^X7 5 K<7)^ 
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mmm 2 4 tilt 4 - (t^y vis- 4 — r/^^r vo ^>xr $ k • h y 7 

o^-nftSt* (1 2 5mg, 0. 3 7 5mmo 1) CO 1 , 2-i^oacc^V 

(7ml)»^yXT/VftK(0. 0 7 6ml, 0. 7 4 8 mm o 1 ) 
MhyT-feb^7j<*jb*!>itby!)i». (16 9mg, 0. 750 
5 mmo 1) »U MKTJi&fcJjfctfLfco R*S«Sr 1 N-TKSMk;^ h 

A^aYf^77^- (^xf ^ / 10 0/1 T'^ai) tflb, 

4 _ [ d _^<^i^/vt: 0 ^y Vls—A—JM ^X7 5 K (4 4mg, 
10 3 8 %) £#fc 0 

jSfe^ : 166~168t 
2 6 

4 - [ ( 1 t^i?/u\?^< y 4 ->f AO 3vv) 75 7] ^^X7 5 K 

15 sfeteM 1 0 t?#fc 4 - c (1 — <vv ? /vt°-<y — f/u) r$y] 

XT$ K (3 0 9 m g, 0. 9 99mmol) ©^/^V (6ml) ilt, 
Wife (0. 2 9ml, 5. 07mmol) , ^7*M7/VftF (0. 67g, 
8. OOmmol) (3 14mg, 5. 0 0 

mmo 1) &*L#tTteXmai,1t&\L " &m.teX$&&8kWV1t 0 RjJafcTgK ^ 

y*W7^^nvb^77^- ci/jN/VA/^^y— 9 7/3 
tfcj) tlflL, 4- [ ( 1 -^y^^'J v^- 4 — fAO U^M T % 
; ] ^yX7 *F ( 2 4 0 m g , 7 4%) £#fc 0 
25 W£ : 1 8 1-1 8 3°C 
2 7 

2 6 -C#fc 4 - [ ( 1 V y i^- 4 --f /V) ^W) T 5 
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7] ^XT5 K^ll^C/SV^o 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 5 4-1. 6 6 (4H, m) , 2 . 5 
7-2. 66 (2H, m), 2. 76 (3H, s), 2. 99-3. 03 (2H, 
m) , 3. 75-3. 82 (1 H, m), 6. 74 (2 H, d, J = 9. 2H 
5 z) , 6. 89 (1H, br s),7. 6 0 ( 1 H, br s) , 7. 70 
(2H, d, J = 9. 0Hz). • o . 3 

«#J 2 8 

4- [ (i — ^^tf^i; i?i/-4-' rs:7j -2-^h^yX7 

10 (a) 7^/^ 2-7 h*iS-4- [ (1 — ^V^tT^y ^-4 — <M 

-7 5 /^>X7 5 KOf^^D 7^'A' 4-7^-2-^h^^^/x 

15 1 H — NMR (DMSO-d 6 ) 8 ; 1. 34-1. 44 (2H, m) , 1 . 8 

5- 1. 88 ( 2 H, m) , 2. 04-2. 11 ( 2 H, m) , 2. 7 4- 2. 
78 (2H, m), 3. 28-3. 32 (1H, m) , 3. 45 (2H, s), 
3. 64 (3H, s), 3. 71 (3H, s) , 6. 16 (1H, d, J = 8. 
6Hz) , 6. 16 (1H, s) , 6. 34 (1H, d, J = 7. 7Hz) , 7. 

20 21-7. 34 (5H, m), 7. 52 (1H, d, J = 8. 4Hz). 

(b) 4- [ (1 t^/Hf^U v?>--4— <M T57] -2-^^ 

79vV 2-7 h^^-4- [ (1-^Vv^fc^y ^-4-^VV) 75 
7] ^^7m— h (8 8 5mg, 2. 5 0 mm o 1 ) (DT K7k Kd77V (4 
25 ml) /7*7— ^ (4ml) m^^d. 4 N-yJ^fr?- b y !7 AtK^ (2. 
5ml) ^Ox., ^^T6^K*#bfc 0 4N-7k^t:-7-hy 17A 7 X^ (1 
ml) ^D^Lfc^^ N ^l&^T^^Lfco tSbfc4N-7kmt-f~ h V !7i»7fc 
(2ml) ^D^^^icl, ^ia^TS^^^L7^„ 50£H-T^ ?k^T 
^ioVMTlN-^^q^^pb, m^%^^bfc 0 a?f£^nn*/PA/7 
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*^7^^0v h?77-4 — n n/ft/l^/V ? J — )V= 9 9/1 Tig 

ffi) "t?»5!LU 4- [ (1 7^] -2-^ 

h =¥^S#^ ( 6 9 5 m g , 8 2%) £#fc 0 
5 1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 3-1. 44 ( 2 H, m) , 1 . 8 
5 — 1. 89 (2H, m), 2. 05-2. 12 (2H, m), 2. 74-2. 
78 (2H, m) , 3. 32 ( 1 H, m) , 3. 46 (2H, s), 3. 73 

(3H, s) , 6. 16 (1H, d, J = 8. 0Hz) , 6. 17 ( 1 H, s) , 
6. 30 (1H, d, J = 7. 7Hz) , 7. 2 2-7. 3 4 (5H, m) , 7. 
10 53 (1H, d, J = 8. 5Hz). 

(c) 4- [ (1 -"t^S^H^JJ i?^-4 — (A) 75/] 

4- [ (1 —^vVUf^y i^^-4— (A) 7$/] -2-^ b^S/SfcJWI 
i (221mg, 0. 6 4 9mmol) CN, N-^f/V*M7^ K (6 
15 ml) mm^, 1 -=c^A- 3 - ( 3 f/U7 ^;7n fc:VP) 5 

K'llS (18 7mg, 0. 9 7 5mmol) N 1 - t Ko^r^yy' hDT 
• — zk?n4& ( 1 3 2 m g , 0. 977 mm o 1 ) x SM" V^n \f;V=sL^-;V 
T$>-(0. 45ml, 2. 5 8mmol) Mf^y^-^ (7 0mg, 
1. 3 1mmo 1) &«ftbQU SJai:T«W#Lfco BO»&g&fn^®l 

fjV-ft^&txi^r Ytf??^— {Wn-foAJ*/ } $ J —;V=2 0 0/1 T?^ 
tij) »7w^r^7TLC o p *;VA// ^ / -;V= 9 0 / 1 0 tl 
M) T*iSL, 4 - [ ( i -^y^tx y V-^- a — (M t 5 s ] - 2 

25 b *M^X7 5 K ( 5 6 m g , 2 5%) <H#fc 0 
MM. : 155—157 °C 

MMW 2 9 

2-^b=¥iy-4- (k°^y i^v-4 — f;i/7 5/ ) ^yX7 5 
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1 H — NMR (DMSO-d 6 ) 5 ; 1. 3 4-1. 37 (2H, m) , 1 . 8 
8-1. 92 (3H, m), 2. 68-2. 7 5 (2H, m), 2. 74-2. 
5 78 (2H, m) , 3. 34 (1H, m), 3. 82 (3H, s) , 6. 2 1- 
6. 2 3 (3H, m) , 7;^0 3^(1H, br s) , 7. 3 1 ( 1 H, ;b.:r 
s), 7. 66 (1H, d, J = 9. 2Hz) . 

mmm 3 o 

3- ^h^>-4- (tr^yi?V-4 — f/l'T^ y) ^X7 5 K©-p^ 
10 (a) 4- [ (1 !^/!/^!>^"4->fA') 75^] -3-^ 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 3-1. 44 (2H, m) , 1 . 8 
15 5-1. 89 (2H, m) , 2. 05-2. 12 (2H, m), 2. 74-2. 

78 (2H, m) , 3. 32 (1H, m), 3. 46 (2H, s), 3. 73 
(3H, s) , 6. 16 (1H, d, J = 8. 0Hz) , 6. 17 ( 1 H, s) , 

6. 30 (1H, d, J = 7. 7Hz) , 7. 2 2-7. 3 4 (5H, m) , 7. 

5 3 (1 H, d, J = 8. 5H z) . 
20 (b) 4- [ (1 — O^/Hf^JJ *?l/-4 — T/V) 757] -3-^h^v- 

^yX7 5 K©M 
»J2 8 (c) ©^jfemf(ICTSlSSrfTV\ ^ffl^b^^J^Ufcio fcfc 

U 4- [ (1 ->-^/Vfc: 0 -<JJ ^V-4— f/P) 757] -3-^ h=¥^S 

25 1 H — NMR (DMSO-d 6 ) 8 ; 1. 4 3-1. 5 3 (2H, m) , 1 . 8 

4- 1. 88 (2H, m), 2. 05-2. 12 (2H, m), 2. 74-2. 
78 (2H, m) , 3. 31 (1H, m) , 3. 46 (2H, s) , 3. 80 

(3H, s) , 5. 20 (1H, d, J = 8. 3Hz) , 6. 59 ( 1 H, d, 
J = 8. 4Hz), 7. 21-7. 34 (6H, m), 7. 43 (1H, dd, 
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J = 1 . 8, 8. 4Hz) . 

(c) 3-* — <jVT^y) K©-p 
fife 

5 - [ (i <^i^t 0 ^y i>^-4— ot-o r^y] 

1 H — NMR (DM SO- d 6 ) 8 ; 1. 23-1. 35 (2H, m), 1. 8 
2 — 1. 86 (3H, m), 2. 50-2. 59 (2H, m), 2. 91-2. 
95 (2H, m), 3. 34 (1H, m) , 3. 80 (3H, s), 4. 89 
10 (1H, d, J = 8. 3Hz) , 6. 55 ( 1 H, d, J = 8. 4Hz) , 6. 
90 (1H, br s), 7 . 31 (1H, d, J = 1 . 8Hz), 7 . 38 
(1H, dd, J = l. 7, 8. 1Hz) , 7. 62 (1H, br s) . 
HJfetfiJ 3 1 

4- [ (1 O-vSyH^y v^V-4— TAO 757] -3-^f;V^yX7$ 
15 K©^ 

(a) ^^-/V 3- J 4 - [ (1 — <^^Vtf^y v^-4 — f/W) T 

-75 y^VX7 5 K©rt*>5K:, 4 -T $ / - 3 f/Ky^x- 

20 b£ffiV^c Q 

1 H — NMR (DMS O— d 6 ) 6 ; 1 . 50-1. 60 (2H, m), 1. 8 

5- 1. 88 (2H, m), 2. 03-2. 09 (2H, m), 2. 09 (3H, 
s), 2. 78-2. 82 (2H, m) , 3. 35 ( 1 H, m) , 3. 47 (2 
H, s) , 3. 72 (3H, s) , 5. 16 ( 1 H, d, J = 7. 9Hz) , 6. 

25 61 (1 H, d, J = 8 . 8Hz), 7. 21-7. 34 (5H, m), 7. 5 
5 (1H, d, J = l. 5Hz) , 7. 52 (1H, dd, J = l. 8, 8. 6 
Hz) . 

(b) 4- [ (i — ^t^tr^y s?>-4— 7^y] -3-^A-gc 
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MMffl 2 8 (b) (D^^CT^§rfTV\ ^M©4fcl^£l^cbfc 0 fctff 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 5 2-1. 5 9 (2H, m) , 1 . 8 
5 5-1. 89 (2H, m) , 2. 04-2. 11 (2H, m), 2. 08 (3H, 
s), 2. 78-2. 81 (2H,= m) , 3. 3 2 (1H, m) , 3: 4 7 -( 2 
H, s) , 5. 07 (1H, d, J = 8. 3Hz) , 6. 58 (1H, d, J = 
8. 8Hz) , 7. 21-7. 34 (5H, m) , 7. 53 ( 1 H, d) , 7. 
5 9 (1 H, d d) . 

10 (c). 4- [ (1 -^i?;Hf^y Vis- 4— 75 7] -3-*^A~< 

tmmzs (c) <Djrmz.mcT5cm&n\<\ mmo^m^^vtco ret? 

U 4- [ (i -^vvVutr^y — rAO r§/] 

15 : 1 5 6~1 5 8°C 

mMM 3 2 

3- ^^-/1—4- — f/V75y) ^<yX7 5K©^ 

JfeM 3 1 X*'&tc 4 - [ ( 1 V 7$/] - 3 -y- 

20 ^yX7 5 KSrjBtfsl-fci/Bi^fco 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 44-1. 5 5 (2H, m) , 1 . 9 
1-1. 95 (2H, m), 2. 09 (3H, s), 2. 72-2. 79 (2H, 
m), 3. 09-3. 13 (2H, m) , 3. 46 (1H, m) , 4. 97 (l 
H, d, J = 7. 5Hz) , 6. 58 (1H, d, J = 8. 4Hz) , 6. 84 

25 (1H, br s), 7. 53-7. 57 (3H, m). 

mmm s 3 

4- C (1 <l/i?/UT1?;<^-4 — <;v) 757] -<yX75 K©-£i& 
(a) i-^y^-4-7^Vyo^ 

1 — <^;V-4-tf^!JKy (2. Og, 10. 6mmol) ©^/-;V 
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(4ml) $&m^, -1 5D}rTN-^f;P-N-^bnyi>V^y (1. 3 9 
ml, 10. 8mmo 1 ) £r- 5t^T^§oJ: ? 3 0 ^feWtT^T Ufc 0 
- ©nt, y !7 A (65mg, 0. 423 mm o 1 ) ^^*-fo^P^fc 0 

-l s^xmsmm, mmisxnbrLtcm.wt&M.fcmiz^ mm^^^ 

^^/M^n^vl^ 2/1 Tigfcii) -?*fi£U 1 O-VsU- 4 -T-eW V 
(6 6 2mg, 3 1%) £#fc 0 
10 1 H — NMR (CDC 1 3 ) 6 ; 1. 84 (2H, m) , 2. 54 (2H, 
m) , 2. 60 (2H, m) , 2. 73 (4H, s) , 3. 65 (2H, s) , 
7. 2 5 (5H, m) . 

(b) 4- [ (1 -^O-v^Knf^V-4— (M 75/] ^>X7 5 K^-a- 
15 ^WJl 0©^^2pDT^5rfTV\ JIM©-fb^^^Ufc 0 fcfcU 1 
fc. 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 58-1. 91 (6H, m) , 2 . 5 
4-2. 57 (4H, m) , 3. 5 8-3. 6 3 (1H, m) , 3. 63 (2H, 
20 s) , 6. 04 (1H, d, J = 8. 4Hz) , 6. 47 (2H, d, J = 8. 
6Hz) , 6. 81 (1H, br s), 7. 22-7. 32 (5H, m), 7. 
49 (1H, br s), 7. 60 (2H, d, J =8. 4Hz). 

mmm 3 4 

4- (7^V-4-^;U75/) ^X7 5 KO&jfc 
25 H«iJl 4(D^fe^CTS^?rfTV\ M<7Mb^^&L.fCo fcfcU M 
MM3 3-C#fc4- [ (1 ^vvVT^V^-4-- f/V) 7$/] -<^XT5 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 9-1. 9 0 (6H, m) , 2 . 6 
4-2. 81 (3H, m) , 3. 50-3. 52 (1H, m), 6. 03 (1H, 
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d, J = 7. 7Hz) , 6. 47 (2H, d, J = 8. 6Hz) , 6. 81 (1 

H, br s) , 7. 45 (1H, m) , 7. 60 (2H, d, J = 8. 6H 
z) . 

MMM 3 5 

5 zc^vv 3- { [4- (T5 7*;VtoV) /v] 757} - 8 -Tif tf-> 

[3. 2. 1] ^^-7 8 h©^ 
p-7^/^X75K (9 5 3mg, 7. OOmmol) ©7^7^ (4 
2ml) BB: (2. Oml, 34. 9mmol) 

jJ?-;l,-4-fnt7y (2. 1 1 g, 10. 5mmol) ^^m^X&UL-tc 
10 fcfcU y&m^X-yTSymfcfrVm-l-hV (2. 20g, 35. 0 

mmo 1) «:8sJ0 LfcSHJl, M^T5i«j»#Lfc 0 Sfcfc:, »@*tTifc 

n^assrKK^^-c^ u <a^^toK-eft^«, w-^ * a xnm 

nnjfc/Ws/;**/ — -CttSiU =n^l/ 3- { [4- (T5/7J/V^- 
15 7V) -7^~)V\ 75/} - 8 — TiftT^ n [3. 2. 1] ^ * is— 8 -7J/V- 
yjfdr 1/— h ( 4 1 9 m g , 19%) Sr#^ 0 

1 H — NMR (DMSO-d 6 ) 6:1. 18 (3H, t, J = 7. OHz) , 

I. 7 0-1. 8 7 (4H, m) , 2. 0 6-2. 08 (4H, m) , 3. 58 
-3. 59 (1H, m) , 4. 04 (2H, q, J = 7. OHz) , 4. 08- 

20 4. 10 (2H, m) , 6. 14 (1H, d, J = 3. 8Hz), 6. 52 (2 
H, d, J = 8. 8Hz) , 6. 84 (1H, br s) , 7. 53 ( 1 H, 
m) , 7. 63 (2H, d, J = 8. 4Hz). 

mmm 3 6 

4- [ jJAstf—jU] ^X7 5K©^ 

25 (a) ^-IsZs/U 4- [ ( 1 — ' <Vv ? /Vt°-<y isls- 4 --T^) 7J/t^~ /U] 

4- (4-fc KD^^;l/^;W<y^^) fc^y • —mBM. (472 
mg, 1. 7 5mmol) ©N, N-^fMM7 5K (9ml) 
m&<^*?A> (1. Oml, 8. 6 9mmol) (1. 2 1g, 
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8. 7 5mmol) Srj&Ufcfc&fc:, 8 0 XHZ.T 1 7 B#^»# Lfc„ S/fcH-T^ 

5 ^^=9/i-e^ai) fc£z>mm&ft\<\ *oi?As 4- i a — 

fc°^ y v^- 4 — f/l") # A>/J^/l/| ^ii^y^— h ( 3 5 1 m g , 4 9%)- £r# 

( b ) 4— [• ( 1 — O'vVPfc*^ y v?>-- 4 — r^) jo 

io -o^/v 4- [ (i — o-vVvt^y v>>--4 — f/W 

h ( 3 5 1 m g , 0. 849 mm o 1 ) (D=^? 7 — /P (10ml) 
4N-7»ffr?- h y r>^7M« (2. 1ml) £;&B*.s 5S^#T^T2. 5 B# 

mwtwvti 0 ^^t#, ^«iN-ife^^p^^fqu ( P H7) % m&m* 

15 »©7w^7^7TLCia» (^BP^V^^;-;v=l/n? 
Jg&H) ^rfTV\ 4- [ (1 — <i/^/Wtr^y XA'tf—A''] &m. 

( 2 6 2 m g , 9 5%) £#fc„ 

(c) 4- [ (1 i?ls-4 — (/I") Ki/X7? 

20 ^»i2 8 (c) <Djym\z.mcxKi&&m\ nm<Dfc&w&&f&vtc 0 t^td 

U 4- [ (l — ^^/vif^y ^-4— T/v) 2c&#M&j)!m 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 5 0-1. 6 2 (2H, m) , 1 . 7 
3-1. 76 (2H, m), 2. 07-2. 14 ( 2 H, m), 2. 81-2. 
25 88 (2H, m), 3. 33-3. 48 (1H, m), 3. 48 (2H, s), 
7. 21-7. 34 (5H, m), 7. 55 (1H, br s), 7. 94-8. 
0 2 (4H, m) , 8. 13 (1H, m) . 

mmm 3 7 

4 - (tf^y 4 — f^^=.M 'O'xr ^ k<d^ 
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mmm 3 6 4 - c ( 1 -^<>^ t°-< y v?v- 4 — r m 

^X75 K (6 0. Omg, 0. 186mmol) (14ml) 
ffi&Ks *emTls*e—VJ* (6 0. Omg) t 1 0%-/N'7i?!?V^i (15 
mg) £r»JU iWTI'T4trWtfc 0 £0»T^> hitifiU 

A/^*/— /U/T^^e— T7jC= 1 0 0/1 0 0/2 (10) &10 0?/10 0 
/5 (IE) ) <£r*?v\ 4- (tvyi/y-4-^;^;^;i/) ^X7 5K 

(6. Omg, 14%) t4- [t KndfS/ (fc^yv^-4 — fA-) ^ ^] 
-<^XT5K (14. 8mg, 3 4%) % £ &fc:6-fe@ffc£ UT#fc Q 
10 1 H — NMR (DMSO-d 6 ) 6 ; 1. 2 9-1. 4 5 (2H, m) , 1 . 5 

7- 1. 68 (2H, m), 2. 60-2. 64 (2H, m), 2. 92-2. 
96 (2H, m), 3. 45-3. 53 (1H, m), 4. 10-4. 14 (1 
H, m), 7. 54 (1H, br s), 7. 95-8. 02 (4H, m), 8. 
13 (1H, br s) . 

15 mm&i 3 8 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 0 0-1. 2 2 (2H, m) , 1 . 4 

8- 1. 66 (2H, m), 2. 24-2. 35 (2H, m), 2. 72-2. 
20 90 (2H, m), 4. 27 (1H, d, J = 6. 4Hz), 5. 19 (1H, 

br s) , 7. 28 (1H, br s) , 7. 31 (2H, d, J = 8. 3H 
z) , 7. 79 (2H, d, J = 8. 3Hz) , 7. 89 ( 1 H, br s) . 
H»J 3 9 

4- [ (1 <^v ? /Vt°-<y v^-4— f;V) p^/P] ^>X7^K©^ 
25 ( a ) 4 - ( fcf^ y 5? ^ - 4 - > f * ^/V) • — 4B»tt[©^J* 

4- (4-t Ka=3f^*;^-;i"<yy*-f;v) t°^<y ^ • — (8 0 9 

mg, 3. 0 Ommo 1 ) (DtK (5. 5ml) £ft&g£ (0. 5ml) 

io%-^7i?!)V^l domg) SrS&flnu tK^#is^;t. 7o°c 
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4 ->T ^ 3vl") £MHfe * — jftBftfft ( 4 7 2 m g , 6 2%) &&1t 0 

(b) ^V^/P 4- [ (1 — ^vSVuf^JJ iVv) *?vl/| 

( c ) 4 - [ (i-'<yi;;P^ye;y-4-^;i/) ^ ^] gcS»<£>^/& 

^WJ3 6 (b) (D^^C-C^^V\ »JH©^4fe^J*b^io fc/c 
U '<>i?A' 4- [ ( 1 -^>^t°^y >?y- 4 -- y<^V=r. 

10 —hzmm^m^fro 

(d) 4- [ (1 -^y^Hf-iy 4 -- f ;u) ^^/V] ^X7^ K© 

^WJ2 8 (c) ©^T«feK:apcrR*S«rfTV\ lI©MMLfc 0 fcfc 
U 4- [ (1— O-^fc^y £?V-4— ^/p] ^&#^J!^5|Sj-}^ 

15 V^C Q 

1 H — NMR (DMSO-d 6 ) S ; 1. 12-1. 23 (2H, m) , 1. 4 
7-1. 51 (3H, m), 1. 79-1. 86 (2H, m), 2. 52-2. 
54 (2H, m) , 2. 7 2-2. 7 6 (2H, m) , 3. 43 (2H, s) , 
7. 19-7. 31 (8H, m) , 7. 76 (2H, d, J = 8. 3Hz) , 7. 
20 8 8 ( 1 H, b r s ) . 
MMM4 o 

Jfe^iJ 3 9 -e#fc 4 - [ ( 1 Vi^fc 0 ^ y i/^- 4 — f ^) =f-)V\ ^<yX7 
25 5 K£IIM:fflv^c 0 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 9 4-1. 0 7 (2H, m) , 1 . 4 
2-1. 56 (3H, m), 1. 98 (1H, br), 2. 26-2. 38 (2 
H, m), 2. 50 (2H, m), 2. 83-2. 86 (2H, m), 7. 20 
(2H, d, J = 8. 3Hz) , 7. 26 ( 1 H, br s) , 7. 76 (2H, 
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d, J = 8. 3Hz) , 7. 88 (1H, br s) . 

mmw* i 

4 - v^- 1 — f/i^<yX7 s: 

(a) 4- (4— <^v ? /Vfc°-<^v ? ^- 1 — f/l") -O-y^ h U 
5 4-7;Vtn^y'-MJ;l' (2. 5 0g, 2 0. 4mmol) ©N, N — ^ 
fM/VA7 (25m VL)' t&mc, 1 -^S^jW^y v 5 ^ (4 3 m 1 , 
2 4. 2mmo 1) b&m%)) V & (5. 6 5 g, 4 0. 9 mm o 1 ) SrtRSPU 
1 2 OtlCTl 8B#ra^Ufc 0 S^T#, £*S£#y !>AS:*S>JU «Hfc«r7k 

SH (^^Ifv/Bfl&^^vi') £fTV\ 4- (4-^^t7/uif^^i7^- i — f 
/v) ^y^-by^ (4. 92g, 8 7%) £r#fc 0 
( b ) 4 - ( 4 Vis- 1 — ( M ^^X7 5; K©^ 

4- (4-^-^t°^7v ? y- 1 — <7V) ^Vi/— MJyV (8 3 2mg, 3. 
15 OOmmol) ©IW (6ml) SSSSr. 8 0 °CT' 1 ^W^#Ufc 0 Rfc$hT 

- (4-^V^/Vt°^7^ ? >'- 1 —>CM ^X7$ K (8 2 3mg, 9 3%) 
20 ( c ) 4 - fc°-<^ i?^- 1 — f;^yX7 =• K 

- ( 4 — <^ v> A- t°-< 7 5? 1 — r M << yX7 5 K SrURfl-fcffl V ^ c 

1 H — NMR (DM SO- d 6 ) 8 ; 2. 78-2. 81 (4H, m), 3. 1 
1-3. 14 (4H, m) , 6. 89 (2H, d, J = 9. 0Hz) , 6. 99 
25 (1H, br s) , 7. 68 (1H, br s) , 7. 72 (2H, d, J = 
9. 0Hz) . 

mmm4 2 

tert— -??->V 4- { [4- (7 5/*^-/U) -3-^nn7x=;l/] 
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(a) 4- { [1- (ter t-/h^>*;^/V) fcf-^U 4 — -Y 

4-7^-2-^nn^,|ft (8 5 8mg, 5. OOmraol) 
^ (3 0ml) S« (1. 5ml, 2 6. 2mmo 1) Wt-7Y 

5 /V 4-^y- 1 -fc°^JJ S^^l^^V"- h (1. 52g, 7. 48 

mmo i) ^flictiJotti^, TKTK^^T-^ryTk^b^^^^ y ?a 

(1. 57g, 25. Ommol) £r»Ibfc^^ m%.fcXm&m:WVtc 0 ^ 

9 7/3T« SrfTV\ M©«^#5 4- { [1- (tert-/^ 
v'^/P/^— /V) ^!Ji?y-4—f/l'] 757} (1. 7 

Og) £#fc 0 

(b) ter t-7f/P 4- { [4- (7$7*/^;V) -3— ^ n a 7 
15 ai— A-] 75 7} e^y v^y- 1 -^/J?^^^ 

^ft©^#fi#»*# 54- { [1- (tert — ^ h df^/VjJ?=. /V) ]) 
^-4— T/V] 75/} (1. 7 0g) CON, N-v^^ 

;Wi.7 5 K (4 5ml) m&\ZL^ (3-^f;V75 77 

a fcVP) XA'tf&J 5 K • ±£^i& ( 1 . 4 1 g , 7 . 3 6 mm o 1 ) „ 1-tK 
20 n^'Oo/ MJ7y*- /U- — 7kfP#) (9 9 7mg, 7. 3 8 mm o 1 ) % $M 
y7°ntVl/x^7 5y (3. 4 5ml, 19. 8mmol) St^^bT^^e— 
^ (5 2 6mg, 9. 8 3 mmo 1) SrSfcbPU M.f-T^^# bfc c Kfo 

mrm, mnmm&mi-hv vj»7kmGucmg, mm^^mm^ &mm& 

25 bntft§tt©^y*W7A^nv hi7*7^>r— KlJ;5J|t§Sl (^ob$m 
/^xf;v=5/l«) jSt'O^WN'^^^^TLC^j:^^ (^nu* 
7l^/H^n^V^= 5/1 T*Si) &?TV\ tert-T^/P 4- { [4- 
(7 5 jl>) -3-^do7x^] 75/} fc^y i?^- 1 -#71^ 

U—h ( 5 9 8 m g , 2 3 %) £#fd 0 
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1 H — NMR (DMSO-d 6 ) 5 ; 1. 18-1. 24 (2H, m) , 1 . 3 
9 (9H, s), 1. 82-1. 85 (2H, m), 2. 90 (2H, m) , 3. 
41-3. 45 (1H, m), 3. 82-3. 87 (2H, m), 6. 13 (1 
H, d, 3 = 7. 9Hz) , 6. 19 (1H, d d, J = 2. 2, 8. 4Hz) , 
5 6. 5 9 (1H, d, J = 2. 0Hz) , 7. 20 ( 1 H, br s) , 7. 2 
6 (1H, d, J = 8.'4Hz) , 7. 43 ( 1 H, m) . 

mmm4 3 

10 H»J2 2 (d) <7^&^CTSj££ffV\ mM(Dfc&yd%<&-l$ bfc 0 fcfc 
U »j4 2t#tt e r t - Zf^jV 4- { [4- (T 5 / /V) - 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 44-1. 5 5 (2H, m) , 1 . 9 
15 5-2. 03 (2H, m), 2. 94-3. 04 (2H, m), 3. 27—3. 
35 (2H, m) , 3. 51-3. 60 (1H, m), 6.54 (1H, dd, 
J = 2. 2, 8. 4Hz) , 6. 62 (1H, d, J = 2. 0Hz) , 7. 18 
(1H, m), 7. 27 (1H, d, J = 8. 4Hz), 7. 45 ( 1 H, m) . 
MMffl 4 4 

20 4- [ ( 1 -^O-v^tf^i; — 4-^/1^) 7$/] -2-^na^yX7>; 

(a) 4-7$/-2-^oo^X75 K©^ 
4-75;-2-^nn$If^ (8 58mg, 5. 0 0 mm o 1 ) ON, N 
-^f/M?/l/A75 K (5 0ml) mm^ s mtT (1. 0 7g, 

25 2 0.0 mm o 1 ) % 1 — rc^-yp- 3 - ( 3 - ^vWT 5 7 fcVl') #^7}? 
5*^ 5 K-Ufflfeft (2. 8 8g, 15. Ommol), l-tKa^rv'^/b 
y 7^- /V • — 7kfP#7 (2. 03g, 0. 15. 0 mm o 1 ) V?* fc° 

frssf-A'T 5 ^ (7. 0ml, 40. 2 mm o 1 ) Sr^JP L s ^ifttUT jjH^Jt^ 

bfc 0 TOif, i*ftiiftsbK*^hy **7k*#fc:s-tr, mhfit^mm^m 
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= 5 SrfTV\ 4-75/-2-^oo^>X7$ K (6 7 3mg, 

5 7 9 %) &#fc 0 

(b) 4- [ (1 -'-<^^;Hf^y i^-4 — T^) T§/] -^oc^ 
yX7 5 

-757^X75 K©f«3t>te\ 4-757-2-^n n^>X7^ KifrJSV^ 
10 fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 30-1. 41 (2H, m) , 1.8 
3-1. 86 (2H, m), 2. 04-2. 11 (2H, m) , 2. 73 — 2. 
77 (2H, m) , 3. 24-3. 30 (1H, m) , 3. 46 (2H, s) , 
6. 11 (1H, d, 3 = 7. 9Hz) , 6. 49 (1H, dd, J=2. 2, 
15 8. 7Hz), 6. 56 (1H, d, J = 2. 2Hz), 7. 18 (1H, br 
s), 7. 21-7. 34 (6H, m), 7. 42 (1H, br s). 

njfifa 4 5 

3-^ a 13-4- ^yX7^K©^ 

(a) tert-7f;V 4- { [4- (T ^ / M 7 T $ 

20 /} ^ !J ^y- 1 w h 

p-7 5/^>X7 5 K (2. 7 2g, 2 0. Ommol) ©1, 2-v^n 
nx;?y (8 0ml) t -7*5-?^ 4 -Hr^rV— 1 - If^JJ *J>fJAs& 

*i/U— b (8. 12g, 39. 9mmo 1) ©1, 2-'^nnx^y (3 

mi) mm, hy7tb^ift*!?itMJ!?^ (n. 3 g , 50. 1 

25 mmo 1) S« (2. 3ml, 4 0. 2 9 mm o 1 ) Lfc^lCU 
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m^/l/= <HtV\ tert-^f/V 4- { [4- (75 7^ 

7$—,U) 7 =. — /l/] T 5 7 } fcV< U v 5 ^- 1 -^/V^S' I/— h ( 5 . 7 3 g , 
9 0 %) 3r#fc D 

(b) tert-^;l/ 4- { [4- (7 5/*/^/V) -2-^pp7 
5 ^^V] T$y} t 8 -<i; ^V- 1 -^/l^df^V— h^-g-fife 

tert-7f;P;-4- {'-E4- (7^/^^V) 7x^7 5/} k° 
v»V- 1 -^/V/K^r^V— h (9 5 8mg, 3. OOmmol) <D2-^vi 
(2 5ml) N-^nnnA^U* (401mg, 3. 0 

Ommo 1) SrJtljL, ^^T^«#b7c^^. 6 0°C tt4HflI#U 0 

*^*A-Cflfc7kU Mil Ufc 0 «^**3H&LT»e»tbfeffi»Mfe©vy^7^/^7 
A^nvh^77^Ha§iH (^^V/ftm^A^ 1 / 2 Ti£tH) SrfT 
V\ tert-7f;v 4- { [4- (7 5 7^-;V) -2-^na7x- 

/Kl T$y} 1 -*;v^^v'w b (7 9 0m g , 75%) &&it a 

15 (c) 3-^an-4- (fc^y 4 — f/W ^ J ) ^X7 5K©M 

t e r t-^W 4- { [4- (7 5 7*/^^) — 2 n a 
/V] 757} fcT^JJ 1 -ifr/MWF-S'V'— b (850mg, 2. 40 

mmol) ©»fwy (15ml) hy7;Vtn» (9. 5 

mi) ztottm^ mufcxm&mwvtco sjeuTt, »itt, in-tk 

-4- (t°^y^y-4-^;V7$7) ^>X7 5 K (3 8 3mg, 6 3%) £r 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 3 0-1. 4 2 (2H, m) , 1 . 8 
25 0 — 1. 84 (2H, m) , 2. 02 (1H, br), 2. 54-2. 57 (2 
H, m) , 2. 90-2. 94 (2H, m), 3. 41-3. 44 (1H, m) , 
5. 22 (1H, d, J = 8. 1Hz) , 6. 78 (1H, d, J = 8. 8H 
z) , 7. 06 (1H, br s) , 7. 66 ( 1 H, d d, J = 2. 0, 8. 
6Hz) , 7. 72 (1H, br s) , 7. 80 (1H, d, J = 2. OH 
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Z) . 

MMM 4 6 

4- [ (l-^;H:Vy;?y_4 — f^) -3-^PP^yX7 5 

5 ^IW4 5Tl#t3-^nn-4- (b^U — f;V7^y) 

*K (lOOmg, 0. - 3 9 4mmo 1 ) (D 1 , 2-^nox^4ml) 

^yX7;>rtK (0. 0 5 2ml, 0. 512mmol) , h V 
h^-->7K^b^^7^i- MJ (2 2 2mg, 0. 9 8 5mmo 1) St>W 

(0. 0 4 5ml, 0. 7 8 6mmol) £^BLfc^f^ Mf£TJf«it#L 

io yt„ m.i&WT%k. i n-tksi^ h y v&&t8ma3Lg^ w&t^Mhm^ ^ 

4- [ (1 — <^$?/Hf^y ^-4 — r^) 75 y] - 3 a 
>-XT5 K ( 9 6 m g , 7 1%) LT#fc G 
15 1 H — NMR (DMSO-d 6 ) 5 ; 1. 5 0-1. 6 0 (2H, m) , 1 . 8 
4-1. 87 (2H, m), 2. 06-2. 13 (2H, m), 2. 75-2. 
79 (2H, m) , 3. 41 ( 1 H, m) , 3. 47 (2H, s) , 5. 26 
(1H, d, J = 8. 3Hz) , 6. 78 ( 1 H, d, J = 8. 8Hz) , 7. 
05 (1H, br s), 7. 21-7. 34 (5H, m), 7. 6 6 (1H, 
20 dd, J = 2. 0, 8. 6Hz),7. 71 (1H, br s),7. 79(1 
H, d, 3 = 2. OHz). 
H»J4 7 

4- [ (l-^;UfcXy^-4-^;v) 7 5/ ] -2->f;MyX7 5 

25 (a) 4-~ bcr^^v^r. h V ^(D&ffc 

2-/a*-5-=fnh;ny (7. 56g, 35. Ommo 1) ©N, N 

-^f^M75 k (8mi) mmmi^ zsrxm o. 7 6 g , 42. 

Ommo 1) SrJO^ 14 5^5^8^^ KJS&T^ *&fbffl2#c • 6 
TkfMfe (9. Og) (DIN-mm (6 7ml) 6 0°CfcX 2 0 #|HJ 
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— fcJ;5«BR (^fy/^aD*M=5/5t#tlj) Srfrv\ 2-*?w- 
4-~ bn^)/= MJ^V (4. 9 2g, 8 7%) £#fc 0 
5 (b) 4 - 7$ y - 2 - ^ f h y 

2 - ^ f ;W 4 - - h,n^yy*^ b y ;P ( 3 . 80g, 2 3. 4mmol) © 

a* (i 4 om i ) mm^ mtx*' 2$mm a 8. 5 g , 82. 0 

mmo 1) &Jp*. % a»«fE^#TT?3I^Ma#Ufco »g*tT 

U y^-i/ty J* Xfifok L- , »ifiUfeo U 4-75;-2-^ 

<?A**l/*S~ h y 7V ( 2 . 8 9 g , 9 4%) £r#fc 0 

(c) 4-T5 y- 2-t< ^VX7 5 K©£*/* 
4-75/-2-^f;^y/-hy;V (7 9 3mg, 6. OOmmol)© 

15 (12ml) SOttllWbto ^£*tT&, 

f;^yX7^ K (8 8 2mg, 9 8%) UT#fc, 

(d) 4- [ (1 — O^/Pt^y v?>--4-^/l^) 75;] -2-p<^vW< 
20 yX7 5 K<D^J& 

i»JlO©^?CtSJ6^tTV\ ^MO^^^^LfCo fcfcU p 
-75 ;^VX7 5 KOftbS Ki, 4-75;-2-;f;^yX7 5 K&JBV* 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 3 0-1. 4 0 (2H, m) , 1 . 8 
25 3—1. 87 (2H, m), 2. 03-2. 10 (2H, m), 2. 29 (3H, 
s) , 2. 74-2. 78 (2H, m), 3. 21-3. 23 (1H, m) , 3. 
45 (2H, s) , 5. 71 (1H, d, J = 8. 1Hz) , 6. 33-6. 3 
5 (2H, m), 6. 81 (1H, br s), 7. 20-7. 34 (7H, 
m) . 
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14 8 

»d4 7T'#fc4- [ (i — ^s^tr^y v?^-4— r^) -2-^ 

1 H — NMR (DMSG"- n d 6 ) 6;1. 13-1. 2 6 (2 H, iff)', 1. 8 
0—1. 83 (2H, m), 2. 30 (3H, s), 2. 52-2. 56 (2H, 
m), 2. 90-2. 94 (2H, m), 5. 71 (1H, d, J = 8. 1H 
z) , 6. 33 — 6. 35 (2H, m), 6. 80 (1H, br s) , 7. 2 
10 0-7. 2 3 (3H, m) . 

mmw 4 9 

4- [ (1 — <y^;l/^U^y-4-^;l') 75/] 

llffiftl 2 8 tit 4 - [ ( i — 'y^vtv r^y] - 2 

15 -^b^>X7 5K (1. 2 0g, 3. 5 4mmol) (3 
6ml) lM-Hl^^i/t^f^V^ (10. 6ml, 10. 

6mmo i) &mTvtz-m^ ^mz.xm%mw\^tz. 0 jem, im-hi»-) 

f^/i&ffci^l/^^ (4. 3ml, 4. 3mmo 1) ^Px.fc#fc. ^SKlT 

rv^-T7k=9 o/i o/o. i-e^tfck fr/* 9 ; — a*= i o 

0/1. tmc/W^7f^^TLC|uj:§»I (^nn'^V^ 

^y-;^/7^-77K=9 0/1 0/0. 1T?IRI) SrfTV\ 4- [ (1 — < 
25 l/^jV\£s<}) — <M 757] -2-tKD*v"<yX7 5 K (4 3 8 
m g , ifcsjs : 3 8 %) 3r#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 5- 1. 3 8 (2H, m) , 1 . 8 
2-1. 86 (2H, m), 2. 02-2. 10 (2H, m), 2. 73-2. 
77 (2H, m), 3. 22 (1H, m), 3. 45 (2H, br s), 5. 
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88 (1H, d, J = 2. 0Hz) , 6. 05 ( 1 H, dd, J = 2. 2, 8. 
8Hz) , 6. 15 (1H, d, J = 7. 7Hz) , 7. 22-7. 31 (6H, 
m) , 7. 47 (1H, d, J = 8. 8Hz), 7. 82 (1H, br s), 
13. 3 1 (1 H, s ) . 
5 HlfeM 5 0 

Jfe^l 4 9 T#7t 4 - [ ( 1 — < t°-< JJ v?^- 4 (As) T$y] - 2 - t 

10 1 H — NMR (DMSO-d 6 ) 8 ; 1. 17-1. 25 (2H, m) , 1 . 7 
8-1. 81 (2H, m) , 2. 54 (2H, m) , 2. 8 8-2. 9 2 (2H, 
m) , 3. 2 2-3. 2 4 ( 1 H, m) , 4. 35 ( 1 H, m) , 5. 87 (l 
H, d, J = l. 8Hz), 6. 02-6. 05 (1H, m), 6. 12 (1H, 
d, J = 7. 0Hz) , 7. 25 (1H, br s) , 7. 46 ( 1 H, d, J 

15 =8. 8Hz) , 7. 87 (1H, br s). 
^MM5 1 

4 - [ ( 1 — <V^Hf^ ]) 4 — f/V) T 5 /] - 3 - fc Kd^^^X 

20 »J3 0 (b) TWc4- [ (1— <^^/lxbT-<y i^v-4-^/U) 7>;y] - 

3-^ h^r^>x7 5 \?*mmzm^fco 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 4 3-1. 4 6 (2H, m) , 1 . 8 
7-1. 90 (2H, m) , 2. 14 (2H, m) , 2. 7 6-2. 7 9 (2H, 
m), 3. 28 (1H, m), 3. 50 (2H, br s), 4. 73 (1H, 
25 d, J = 8. 3Hz) , 6. 48 (1H, d, J = 8. 3Hz), 6. 79 (1 
H, br s) , 7. 18-7. 35 (7H, m) , 7. 49 ( 1 H, br 
s) , 9. 4 3 (1 H, s) . 



MM 5 2 
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*«5 1"C#fc4- C (1 — <Vv ? ^t°-<y v^-4 — f/U) T$7] -3-t: 

5 1 H-NMR (DMS O— d 6 ) 6 ; 1 . 18-1. 28 (2H, m), 1. 8 

3- 1. 8 6 (2H,-m) , 2. 5 0-2. 5 6 (2H, m) , 2. 89-2. 
93 (2H, m), 3. 32 (1H, m), 4. 75 (1H, d, J = 8. 3H 
z) , 6. 44 (1H, d, J = 8. 3Hz) , 6. 74 (1H, br s) , 
7. 15-7. 18 (2H, m), 7. 43 (1H, br s). 

io mmm 5 3 

4- [ (1 — <Vvv^fc: 0 ^y v>>--4 — f/P) 7$;] -2-^n^drv'^^X 
7 5 h*(D&}& 

mmm 4 9 -e#fc 4 - [ ( 1 — ^^tx y 4 — 75/] - 2 

-tKB*^X7 5K (5 5mg, 0. 1 6 9 mm o 1 ) <DN, N — Z??i s f- 
15 K (4ml) (16/jI, 10. 6 

mmol) k fi&gtiJ V & J* (2 5mg, 0. 1 8 1 mm o 1 ) &tia%.1t&\Z. s 7 

^7T^^TLCiii5fi (^oP*M/^y^=9 0/1 0-e^ffl) 

20 SrfTV\ 4- [ (1 ^i^fc^y v?^-4— -2-^°CJ7K^ 

^^X7 5 K ( 4 8 m g , 7 8%) 3r#fc„ 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 98 (3H, t, J = 7. 3Hz) , 
1. 33-1. 43 (2H, m), 1. 72 — 1. 81 (2H, m), 1. 84 
-1. 88 (2H, m), 2. 05-2. 12 (2H, m), 2. 74-2. 7 
25 8 (2H, m), 3. 27 (1H, m), 3. 46 (2H, s), 3. 99 (3 
H, t, J = 7. 3Hz) , 6. 11 (1H, d, J = 7. 9Hz) , 6. 18 
-6. 21 (2H, m) , 7. 07 (1H, br s) , 7. 22-7. 34 
(6H, m) , 7. 65 ( 1 H, d, J = 9. 2Hz) . 



■MM 5 4 
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^»J5 3-e#fc4- [ (1 — tv^/n^y v?v-4— r^) T?y] -2 

-7 c n^v'^yX75 K (4 5. Omg, 0. 12 2mmol) <D^&/'—A' 
(5ml) ?§i£H:, 3^T^-?i>. (45. Omg) t 1 0 A/ 
5 g| (14mg) £^PU «^#T^T4B#rpm#b^ 0 BO»T^ -fe^ 

p n *;Vis/^ ^ y -;U/7 ^=77k= 9 0 / 1 0 / 0 . 1 "CMUfi) 
V\ 4- (fc°^yv ; >'-4 — <;VT^y) -2-^n^^yX7 5 K (19. 
Omg, 56%) <Sr#fc 0 
10 1 H — NMR (DMSO-d 6 ) 5 ; 0. 98 (3H, t, J = 7. 3Hz) , 
1. 14-1. 25 (2H, m), 1. 72-1. 84 (4H, m), 2. 00 
(1H, br s) , 2. 50 — 2. 55 (2H, m), 2. 89—2. 93 
(2H, m), 3. 99 (2H, t, J = 6. 4Hz), 6. 10 (1H, d, 
J = 8. 1Hz), 6. 18-6. 20 (2H, m), 7. 07 (1H, br 
15 s),7. 28 (1H, br s),7. 65 (1H, d, J = 9. 2Hz). 
MMM 5 5 

4- [ (i -^<^-^fc o -<y i^^-4— (M t$7] -2— ry/n^^ 
yX7 ^ K<£>-8i& 

Hft^J 4 9 i?#fc 4 - [ ( 1 V 4 — f /V) 757] - 2 

20 — fc Kn^f v^-^i/XT^ K (9 6. Omg, 0. 2 9 5 mm o 1 ) <DN, N-i^ 
/f;v*;^7$ K (5ml) 3 *>ik4 V t?A- (0. 0 3 1ml, 

0. 3 11mmol) ir^^-fev^^ (lOlmg, 0. 3 1 0 mm o 1 ) %M 

(mi : i) ^^•cattsu mmm*mfc^?*^vj*x*n-fc^ 

25 Lfc 0 ^^a^b-C#b^c&M^^w^^^^^TLCle:J:?,ft^ (^n 
O/jN/kVy — 9 0/1 OX-mm) ^=fTV\ 4- [ (1 — <^/Pfc: 0 -< 
!Jv?y-4— f;k) 7^7] -2->fy^o*^yX7$ K (7 1. 2mg, 
6 6 %) £#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 31 (6H, d, J = 6. 1Hz) , 
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1. 30-1. 39 (2H, m) , 1. 85-1. 89 (2H, m) , 2. 05 
-2. 12 (2H, m) , 2. 74-2. 78 (2H, m), 3. 28 (1H, 
br s), 3. 46 (2H, s), 4. 62-4. 69 ( 1 H, m) , 6. O 
8 (1H, d, J =8. 1Hz), 6. 18-6. 21 (2H, m) , 7. 04 
5 (lH.br s),7. 23-7. 32 (6 H, m) , 7 . 66 (1H, d, 
J = 8 . 6 H z )• . • " r - - ~ 

mmm 5 6 

2 — fy^a^>-4- (txyi?y-4-^;P75;) ^^X75 K©^ 

10 jfefy 5 5 -e#/c 4 - [ ( 1 — <>^tr-< y 4 — r r^y] - 2 — r 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 32 (6H, d, J=6. 1Hz) , 
1. 32-1. 37 (2H, m), 1. 86-1. 90 (2H, m), 2. 64 
-2. 71 (2H, m) , 3. 01-3. 05 ( 2 H, m) , 3. 39-3. 4 
15 6 (1H, br s) , 4. 6 2-4. 7 0 (1H, m) , 6. 16 (1H, d, 
J = 7. 5Hz) , 6. 18 — 6. 23 (2H, m) , 7. 06 ( 1 H, br 
s) , 7. 34 (1H, br s) , 7. 67 ( 1 H, d, J = 8. 4Hz) . 

mmm 5 7 

4- (tr^U i^^-4— f;KT$/) -3- (MJ7;>tnyf/V) ^yX7 5 
20 K©^J5fe 

(a) tert-^/V- 4— { [4- (7^/*M-/l') -2- (MJ7 

MMffl 4 5 (a) t#fetert-7^;V 4- { [4- (7^*;^ 
/U) yV] 757} tr^!J 1 h (2 0 8mg, 0. 

25 6 5 1mm o 1) ON, N-v ? ^fM/U7 5 K (2ml) MWfc. 

W^/lfy^ (80mg, 0. 6 5 5mmol) iS- (M)7;^o^ 

5- M -3, 7-5*=. fP^y/ft7x = 7A HJ7;i/to^^^;i/* 

h (3 2 1mg, 0. 6 5 2mmol) £r*D;t. SSaHlTlWdWbfc. K 
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77>f/TLCH £ 3*it§£ (S»x^/^ * / — /V= 100/1. 5 "CHUB) 

£rfrV\ tert-r/^vV' 4- { [4- (T^y^7/V^— ^) -2- (MJ7 

5 ?VJrxi*=$->V) 7zz.=-;V\ b°^y 1 — jjAs&**/ls— Y (3 1. 

6mg, 1 3%) £#/c G 3 . ! 

(b) 4- -3- (fy7;i/to^f;W) 

^»j4 5 (c) (Djjmzmcxfcj&&ft\,\ mm<Dfc&!®)&&f&vfc 0 tctz 

10 U tert-r/^VV 4- { [4- (T^ S^^tf— AO -2- (MJ7/^ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 44-1. 54 (2H, m) , 1 . 8 
5-1. 92 (2H, m) , 2. 68-2. 76 (2H, m), 2. 66 (3H, 
15 s), 3. 03-3. 08 (2H, m) , 3. 6 2 ( 1 H, m) , 5. 13 (1 
H, d, J = 7. 9Hz) , 6. 96 ( 1 H, d, J = 8. 8Hz) , 7. 15 
(1H, br s) , 7. 86 ( 1 H, br s) , 7. 92 (1H, dd, J 
= 1. 8, 9. 0Hz) , 7. 98 ( 1 H, d, J = l. 8Hz) . 

mmm 5 8 

20 4- [ (1 -^V^Vtf-^y *J>ls-4 — i ?V) - 3- (MJ7/l/tn^ 

Ii57t#t4- (t°^yv > ^-4 — f^75/) -3- (hU ^/l^-in^ 

25 1 H — NMR (DMSO-d 6 ) 5 ; 1. 51-1. 61 (2H, m) , 1 . 8 
5-1. 88 (2H, m), 2. 09-2. 16 (2H, m), 2. 72 — 2. 
75 (2H, m), 3. 47 (1H, m) , 3. 47 (2H, s), 5. 03 
(1H, d, J = 7. 5Hz) , 6. 93 (1H, d, J = 8. 8Hz) , 7. 
14 (1H, br s) , 7. 21-7. 34 (5H, m) , 7. 84 ( 1 H, 
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br s) , 7. 91 (1H, dd, J = 2. 0, 8. 8Hz) , 7. 97 (1 
H, d, J = 2. OHz) . 



4- [ (1 -sOit/Ulf^V <M -2- (MJ7/V^~T3^ 

5 h^vO ^yX7 5 KO-nJ^ 

( a ) 4 -= ;/ a>^--: 3 - ( MJ ^ h * iX) T~ U VO^ 

3- h y h^v'T^U >- (3. 8 4g, 2 1. 2mmol) CN, 
N-^f;v*;vA7$ K (llml) $&Wifc. N-^n^e^^v'W^ K (3. 
7 8g, 2 1. 2mmo 1) ON, N-^f/^M7^ K (llml) M 

io &mmzx4 o^i^itmru ^t^t^s ««#u/c 0 frj&mT&, 

(MJ 7 JVOrxi * h*f) T-Vls (4. 96g, 9 1%) £r#fc„ 
15 (b) tert-7fyv 4— ^a^e-3- (M)7;Ptn^ h^f^) 7=c=. 

4- 7*o : e-3- (b!J7;I/tD^f^i/) (5 10mg, 1. 9 9 
mm o 1 ) <Dt-Z?# S —JV ( 2 . 5ml) ffi&\ZL s m&fcX7kmik1- h V \7 A 

(1 9 9mg, 4. 9 8mmo 1 ) (Dfc (1 . 5ml) S?— t e r t — 

20 i/fJJl'tfi — b (1. 0 9g, 4. 99mmol) Ot-7^/^ (1ml) 

25 77^Ha§lS (^^1?-^/im^^= 9 5/5t« SrfrV\ t e r 
( 6 6 6 m g , 9 4%) &rf#fc 0 

(c) 4-T5/-2- (h 117;^^ h^'» -O-^—hV sW&ffc 
tert-7*f/l/ 4-7*n ; e-3- ( MJ 7/>*o * h =¥^» 7^—^77^ 



»J 5 9 
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s<*~-h (1. 3 0g, 3. 6 0mmol) ©N, N-^f;U*;PA75 K 
(14ml) » % tfidtv'T^i (9 6 6mg, 10. 8mmol)£ 

Mz.tcm^ mmgkWTfcx4. sNPiwawufc. iv^T^ryftfi (322 

mg, 3. 6 0mmol) S^P^fcfH^ 5S^#T^T 4 H#R8JJfc# Ufc 0 Mi- 
5 ->7« (4 8 3mg, 5. 3 9mmo 1) ^ifcf(^ ]iM#TI-Tl 

mmmw bfc 0 - '^js^t#> mtm^ • 6 c 4 . 24 g ) ©i n - 

(32ml) SrJP^, 6 0°C\Z.X 2 O^Wftj$Lfc«^ Bfflfc^^Tfttttl 

10 d^^^/B^ift^^= 7/3Tigffi) £r?TV\ 4-757-2- ( h y 77V 

tn^ h^->) -<Vi/=MJ7V (214mg, 29%) £r#fc 0 

(d) 4-757-2- (MJ VA^Hrxi 7 h*-» ^X7 5 

. 4-757-2- (h^/VtDT: b^rv') ^y/^MJ;P (2 0 0mg, 0. 
9 8 9mmo 1) (D%kffi8t (4ml) 8 0°C^T2. 5 B#BHJB$ Ufc 0 

15 Rj£f*T«, RJS»&4*iSr3k«fR:a^ JkJfrTJCT 1 0 N-7jcIHfc-7- h y * Azk 
^^d^l> S?^crb^b<m#bfc 0 #btLfc«^«r7K-e^iiu 4>»© 

W^tf4-75/-2- (bV7A'*n* h*~» ^X7 5 K (16 5 
mg) «r#fc 0 ^v^^^^^T^ffi u ^Wi&Wffl*^.*-^ At? 

20 4-75 7-2- (MJ7;^n7 h^rvO ^>X7 5 K (1 6 5mg) £ fofc> 

71^3/lTigfcti) SrfrV\ 4-75 7-2- ( h ]) h*ri7) ^VX 

75 K (1 5 Omg, 6 9%) £r#fc 0 

(e) 4- [ (1 — O-^Vf^y v?^-4— T7V) 757] -2- (MJ7 
25 7^n7 h*cis) ^7X7 5 K©^ 

-7 5 7^yX7 5K©^9(^ 4-757-2- (M)7^tn7:h^7) 
1 H — NMR (DMSO-d 6 ) 8 ; 1. 3 2- 1. 4 2 (2H, m) , 1 . 8 
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4-1. 87 (2H, m) , 2. 04-2. 11 (2H, m), 2. 73-2. 
77 (2H, m) , 3. 2 (1H, m), 3. 46 (2H, s), 6. 37 (1 
H, d, J = 7. 5Hz) , 6. 47 ( 1 H, br s) , 6. 54 (1H, d 
d, J = 2. 0, 8. 8Hz), 7. 16 (1H, br s), 7. 22 — 7. 
5 34 (6H, m), 7. 41 (1H, d, J = 8. 6Hz). 
H»j|6 0 _ i. - 

4- (t^yi^-4 — r/vT5/) -2- (hy7;vtn/ h^f^) ^yxr 

H;6fe#!j5 9 (d) Tl#fc4-75/-2- (by b^v-) -<^XT 

10 5K (440mg, 2. OOmmol) ©1, (13ml) 
t-zf^-sv 4-^y-l-txyi?y #/Wtf>-^v-t^- h (8 1 
3mg, 4. OOmmol). MJ T"fe h^^7k3frfbJfc!73!r7- hV V A ( 1 . 1 
3 g , 5 . 0 1 mm o 1 ) RZMm (0. 23ml, 4. 02 mm o 1 ) 

2T«ik &T>^ na*^A/^x^/v= 5 /1-e^ffi) &?TV\ ^*<D^*fi 
ftS:#5fi^J* (6 9 8mg) &#fc 0 
20 8KV>T, r<7?^*0?F#E*Sr#5^^ (4 8 4mg) (Dt^fV> (8 
ml) iSjftfc:, MJ7;^n^ (4. 8ml) Sr^O^fc^^, ^Mt-T«m 
#bfc c TO7f, ftfit Lt# bnfclSM^^t« U 1 N-7W 

h y ATk^-egfc^ bfc 0 mmm &m&*r ^ v-*?-^ t-^tk u mm b/t 

25 #e>ftfcB*fc (2 4 1mg) <D^-$ J ■ — (3ml) lN-Sf/i? 
rn^/W3i— T^yvgEjjK (2ml, 2 mm o 1 ) §rlT bfc#{£ N MfCT 5 ^fK9I 
#bfc 0 #b^^7^:M^^^^5 ? /'-/^^ffiv^•r^tagb. I^^^iLT, 4- 

(f^<y v^-4 — f^T^y) -2- (h?7;vtn^ h^riX) ^yX7? K 

( 2 1 2 m g , 2 8%) 3r#fc„ 
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1 H-NMR (DMSO-d 6 ) 8 ; 1. 5 3-1. 6 3 (2H, m) , 1 . 9 
9-2. 03 (2H, m), 2. 97-2. 99 (2H, m), 3. 24-3. 
2 9 (2H, m) , 3. 5 9 (1H, m) , 6. 5 3 (1H, m) , 6. 6 1 

(1H, dd, J = 2. 2, 8. 6Hz), 7. 21 (1H, br s), 7. 
5 2 9 (1H, br s) , 7. 44 (1H, d, J = 8. 6Hz) , 8. 89 

(2H, ; 'b r Jta)-?J* '"'^ - f 'r 

mmm 6 1 

(a) 2 - ^P 4 - = b o^If 

10 2-^n^E— 4— = hta b/Vrc:^ (4. 4 1g, 20. 0 mm o 1 ) <D t 9 y 
V (2 0ml) iSifcfc:, tK (4 0ml) 7 0°CM*P!f&U ifl-^tf Vlfc 

^7lJ^A (19. Og, 12 0mmol) £ 4 0 ^ffl/WT^P U 8^31^ 

u^-4-~h v^M^m ( 1 . 6 1 g , jj&ft 3 . 2 4 g , 6 6%) <£r#fc 0 

(b) 2 -^o 4 - - f n^X7 5 FO^ 

HJS0iJ4 4 (a) 0^j5feHlJpD-C^&SrffV\ McD^^^f^ bfc D fcfc 
20 U 2-^-4-^ hn^&#m§r^Mv^fc 0 

(c) 4-757- 2 - ^n^yX75 K©^ 

^»j4 7 (b) (D%mzm^xBCjfc&ft\,\ &m<o<k&to&&j&i>it 0 ±td 

U 2-yo*-4--ha'<yX75 K&JKttmHV^fco 

(d) tert-^/V 4- { [4- (T 5 7 A-) -3-^n*!7 

25 a^u] 75/} tr^y ^y-i-^^/w- 

«^j4 5 (a) (Djjmz.m^xRj&%:m\ mm<Dit^-m^^tc 0 tctz 

Us p-7 5/^yX7 5 hTf-tfeot, 4-7$;-2-/p^>X75 K 

(e) 2-rXn^E— 4- (If^U ^-4-^^75/) ^yX7 5K©M 
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IW4 5 (c) <D%mKmKXEJ&&ft\t\ Lfc 0 ^c/c 

U ter t-zf^ 4- { [4- (7 5/*^=^) - 3 -^n^7x = 

HJfef !J 6 2 

5 4- [ — f/V) T$y] -2-7'n^yX7-; 

-7 5/^X7 5 K©ftt? t) ^ HJfe^i 6 1 ( c ) T*#fc4 -T 5 / - 2 -:/ 

10 1 H — NMR (DMSO-d 6 ) 5 ; 1. 3 0-1. 40 (2H, m) , 1 . 8 
2-1. 86 (2H, m), 2. 04-2. 11 (2H, m), 2. 73-2. 
77 (2H, m), 3. 24-3. 28 (1H, m), 3. 46 (2H, s), 
6. 05 (1H, d, J = 7. 9Hz) , 6. 53 (dd, J=2. 2, 8. 6 
Hz) , 6. 75 (d, J = 2. 2Hz) , 7. 14 ( 1 H, br s) , 7. 

15 17-7. 34 (6H, m) , 7. 49-7. 54 ( 2 H, m) , 7. 43 (1 
H, br s) . 
H»J6 3 

4- (fcV^y^V-4 — f/1/7^) ^X7$K©^ 
(a) tert-^V 4- { [4- (7 5/*^*=^) -2-Xn ; &7 
20 ~ — /u] 757} If-^y 

4 5 ( a ) t e r t -7*$-/^ 4 - { [4 - (7 5 7 

/V) :7»=/l/] 757} fc^ys^-l-jfr/^^S'V'—b (5 0 0mg, 1. 
5 7mmol) (D2-zfxjy<J—;V (10ml) N— ^o^E^^^W 

5: K ( 2 7 9 m g , 21. 2mmol) SrM.fc:T 1 5 £ffl/WT (5##K: 1 
25 /4<5o) SfcbDU ITHTf x 2^»tfc 0 EJfcJ&TgL ««U 

fc^^7KT^# U g^^^-Cttm bfc 0 SrflKlft^ V? ^ "Cflikk 

t --fJ-Ji^ 4- { [4- /XjA-zK—zV) -2-Xn ; e7x^;l/] T 5 



WO 03/082808 ^ PCT/JP03/03978 

76 

7} \f^.])V>-l-^;V^^U—Y (5 9 3mg, 95%) £#7L 0 

(b) 4- (t°^y y) ^yxr^ K©^ 

tert-^A- 4- { [4- (7^/^/^^) -2-^a^7cc^ 

1 H — NMR CDMSO-d 6 ) fi ; 1. 2 7-1. 4 0 (2H, m) , 1. 8 
2-1. 85 (2H, m), 2. 49-2. 58 (2H, m), 2. 89-2. 
94 (2H, m), 3. 44-3. 46 (1H, m), 4. 95 (1H, d, J 
= 7. 9Hz) , 6. 76 (1H, d, J = 8. 6Hz) , 7. 05 ( 1 H, b 
10 r s),7. 70 (1H, d, J = 9. 9Hz) , 7. 71 (1H, br 
s) , 7. 96 (1H, d, J = l. 5Hz) . 

mmm 6 4 

4- [ (1 — <y^l/^Ui?y-4 — f/U) 75/] -3-^n^yX7 5 

15 HJS#]4 6 0#fe»CT^££?TV\ MM<D4k&m&&m^tc 0 fc/cU n 
WJ6 3t#fc3-^n*-4- (tf-<y 4 — f/VT 5: /) -OXT5 K 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 4 8-1. 5 9 (2H, m) , 1 . 8 

5- 1. 89 (2H, m), 2. 07 — 2. 15 (2H, m), 2. 73-2. 
20 77 (2H, m), 3. 41 ( 1 H, m) , 3. 47 (2H, s), 5. 01 

(1H, d, J = 8. 1Hz) , 6. 76 (1H, d, J = 8. 8Hz) , 7. 
06 (1H, br s), 7. 23-7. 34 (5H, m), 7. 70 (1H, 
d, J = 8. 8Hz) , 7. 71 (1H, br s) , 7. 96 ( 1 H, d, J 
= 2. OH z) . 
25 MMM 6 5 

2-:7/l^J-n-4- (fc^yv^-4 — iJVT^y) -OX7 5 K©^ 
(a) 2 - 7;Pt a - 4 - = b n X7 5 K©^ 
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(b) 4-7$/-2-7^to^yX7$ K©^ 
2-7/Ptn-4--hP^yX7 5 K ( 1 . 8 4g, 9. 99mmol) O 

J— >V (6 Om 1 ) ifrfb^X (7. 8 9g, 3 5. 0mmol)£r 

;V=10 0/lT'^til) 3r?TV\ 4-7$;-2-7;^n^7X7 5 F (1. 
10 0 6 g , 6 9 %) £r#7c 0 

(c) teit-y^-^ 4- { [4- (T 5. S $UV?$=.;V) 
-7^=.;V] 75 / } t;°^y v 5 ^- 1 -#/l^dr^V— h GQ^J& 

^»J4 5 (a) ©Mt*CTgJSIrm\ M<^b£-#j£^/&bfc 0 fcTc 
U p-7^^X75KWot, 4-75/-2-7^tc'<yX75 
15 K£rffiV^c 0 

(d) 2-7/^a-4- (kXjJi;y-4—f/l'7 5y) ^yX7 5 K©^- 
fife 

^»J4 5 (c) <Dj?mzmVXRfo$:ft\,\ mM^b^^fifebfCo fcfcT 
U tert-7"f;v 4- { [4- (7 5 7 • - 3 - 7;^n 7 x 

20 =-jU] 757} fc^y v^-l-;^/^^]/— b £Jjj(^ffiV^c 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 2 9-1. 4 0 (2H, m) , 1 . 8 
5-1. 92 (2H, m), 2. 69-2. 77 (2H, m), 3. 06-3. 
11 (2H, m), 3. 3 (1H, m), 6. 33 (1H, dd, J = 2. 0, 
15. 0Hz) , 6. 43 (1H, dd, J = 2. 4, 8. 8Hz) , 6. 46 

25 (1H, d, J = 8. 1Hz) , 7. 00 (1H, br s) , 7. 18 (1H, 
br s) , 7. 51 (1H, t, J = 8. 8Hz) . 
6 6 

4- [ (i — <y^tf'<yi;y-4-^;i/) 75/] -2-7^0^x7 

5 y<d^$l 
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-7 5y^X7 5K(^ot, Hi£#>!65 (b) t'#t4-7^;-2-7 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 3 2-1. 4 2 (2H, m) , 1 . 8 
5 4-1. 87 (2H, m), 2. 04-2. 11 (2H, m), 2. 73-2. 

7 8 (2H, m),v, "3- 2 8-3. 3 6 ( 1 H, nf) , 3.46 (2H, s) , 
6. 30 (1H, dd, J = 2. 0, 15. 2Hz) , 6. 38 ( 1 H, d, J 
= 7. 9Hz) , 6. 38 (1H, dd, J = 2. 0, 8. 8Hz) , 6. 97 

(1H, br s) , 7. 15 ( 1 H, br s) , 7. 21-7. 34 (5H, 
10 m), 7. 49 (1H, t, J = 8. 8Hz). 

mmm 6 7 

4- [ (1 — 'O'vvVfcXy i?;x-4 — T^y] -2-7;Vtn^yX7 

15 »J6 6-e#fc4- [ (l-^<V>VH?^y v>>-- 4 — f A>) -2-7 
HJfeW 6 8 

3-7/V^-a-4- (fc^y^V-4 — f/KT=>y) ^y/7 5 K©^ 
(a) 3 - 7;!/tn - 4 h P^lf 
20 3— ~7)VJrvi — 4— ~ hn h/l^V (2. 5 0 g, 16. 0 mm o 1 ) <£>7j< 
(19ml) «fc Tk^Ttt^nAtthy^A (6. 50g, 21. 

8 mm o 1 ) ^mmm. (14. 7ml) £6 °CKX 2 B#ffi^^tT^T 

u 9 o°c^T2B#r^#bfc 0 Rjtmr^ ymrKxR^m^m^ (50 
25 mi) mmz.Tu-£ib<W;Wvtc 0 mm^^x*2 mmm vtcm^ 

h^77^Hci5i! (i7nu*,w*/;^y-/^=8/2T«iJ) Sr?rV\ 
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3 - ~7jVJtvl - 4 -= h n^&#gfc ( 2 . 0 0 g , 6 8%) £r#fc 0 
(b) 3-7^tn-4--Nn^yX7 5 K©^ 

U 3 --7jVtn - 4 h n^&^&M^ISR-JJlV^c,, 
5 (c) 4-T5;-3-7;Vtn^>'X7 5 K©M 

H»J6 5 (b) <^&t^CT®££frV\ fcfc 
U 3-7;^n-4-=fn'<yX7 5 K^jpf^JEV^c,, 

(d) t e r t-zff-/^ 4- { [4- (T 5 / #/V^— /V) 
^^c— ;V\ T5/} tf^U i^y- 1 - h©^ 

io mmm^s (a) <Djjmzmtx%jfc%ft\,\ mm<Dik<grm%&f&L>fc 0 iz.it 

U p-75/^X75KTOot, 4-75;-3-7Mn^yX75 

(e) 3 -7/1^^-4- (^1)^-4-^^7 5/ ) ^^X7 5 K©^ 

15 n»j4 5 (c) (DxmfcmcTKj&&ft\<\ mm<Dik&!%)%&]&L.fr 0 t^te 

U tert-^^/V 4- { [4- (7^*M=/V) -2-7/V^p7i 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 9-1. 5 0 ( 2 H, m) , 1.8 
5-1. 98 (2H, m), 2. 67-2. 74 (2H, m), 3. 06-3. 
20 10 (2H, m) , 5. 78-5. 80 (1H, m), 6. 74-6. 80 (1 
H, m), 7. 04 (1H, br s) , 7. 50-7. 55 (2H, m), 7. 
6 6 (1 H, b r s ) . 
MMM 6 9 

4- [ (1— <Vi^fcf-<y v^-4— f/U) T5 7] -3-7;VtD^yX7 
25 5 K©-S*fc 

-757^X75 Kfcttfc>oT, mMM68 (c) 4 — T 57-3-7 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 45-1. 55 ( 2 H, m) , 1. 8 



WO 03/082808 




PCT/JP03/03978 



80 



2-1. 85 (2H, m) , 2. 02-2. 09 (2H, m), 2. 77-2. 
81 (2H, m) , 3. 3 (1H, m), 3. 46 (2H, s), 5. 65-5. 
67 (1H, m), 6. 71-6. 77 (1H, m), 7. 02 (1H, br 
s), 7. 21-7. 34 (6H, m), 7. 49-7. 54 (2H, m) , 7. 
5 6 5 (1H, br s). 



2- (^^vi^a-) -4- (fc^y 5?y-4-^;v75;) K©^ 

(a) 4 -:/n^E— 3 - U^vv^-) 

10 U 3-^W;^^h7=y ^^M^^ffiV^c 0 

(b) tert-^^U 4— ^a-=E-3— (^^vW:*-) 7x-;^;W^ 

mmw5 9 (b) o^^c-c^^mv jwo^^ufc, tctc 

U 3- i*7A^*) T—V >&Bm\ZLm^1t 0 

15 (c) 4-757-2- ^vl^tf-) -O^— h U 7W©^ 

H»J5 9 (c) ©^ifeH:fllD*CR*SSrffV\ ¥m<D\\&m i k'k$L bfc 0 fcfc 
U tert-^^P 4— r/u^E- 3- itf-ASf-Hr) :7ai— h 

( d) 4 -T 5 7 - 2 - *f-flsf-3r) -O-XT 5 • 

20 H;»J5 9 (d) ©^|c?CTBS^!tV\ »JB©^«JSr^bfc„ fc*? 
U 4-T5/-2- ^^=hy/U£M»:/BV^ 0 

(e) ter t -^/U 4- { [4- (75/^=;V) -3- (p«3vV 

HMM4 5 (a) ©^{c3pC-CaS^fTV\ SffiO^^Sr^bfco fctff 
25 U p-T$ /^X7 5 KlCfU^oT, 4-7^-2- ^A^Hr) 

(f) 2- (^^^) -4- (fc^y v^V-4— f;v7?/) ^X7 5 
£%094 5 (c) ©^^CXSJ^^V\ »«©^^S:^bfco fcfc 



»J 7 o 
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U t e r t—'fT'A' 4- { [4- (7^7 $J/V7$~/V) -3- {^f-JVf- 

1 H — NMR (DMSO-d 6 ) S ; 1. 2 6-1. 3 6 (2H, m) , 1.8 
7-1. 90 (2H, m) , 2. 25 (3H, s), 2. 65-2. 72 (2H, 
5 m) , 3. 02-3. 06 (2H, m), 3. 3 (1H, m) , 6. 06 (1H, 
d, J = 8. 3Hz) , 6. 29 (1H, dd, J = 2. 2, 8. 6Hz) , 6. 
43 (1H, d, J = 2. 0Hz) , 6. 8 (1H, br s) , 7. 3 ( 1 H, 
br s), 7. 38 (1H, d, J = 8. 4Hz) . 



10 4- [ (1 ^i?/VfcV<y S?^-4-' iW) 75/] -2- (t^/W^-) 

-7 5/^X7 5 Ki^oT, H«iJ70 (d) t#fc4-7^y-2- 
^va^tf-) ^X7; KSrfflV^. 

15 1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 2-1. 4 2 (2H, m) , 1 . 8 
5 — 1. 89 (2H, m), 2. 04 — 2. 11 (2H, m), 2. 24 (3H, 
s), 2. 74-2. 78 (2H, m), 3. 28-3. 36 ( 1 H, m) , 3. 
46 (2H, s) , 6. 00 (1H, d, J = 7. 9Hz) , 6. 27 ( 1 H, 
dd, J = 2. 0, 8. 6Hz) , 6. 41 ( 1 H, d, J = l. 8Hz) , 6. 

20 7 (1H, br s),7. 21-7. 38 (7 H, m). 

mmm 7 2 

4- [ (1 ^S^bf^y i?ls-4->(M T=;/] -2-xbdf-^yX7 

(a) 4-^n^E— 3-^hde^r^y ^<D&J$. 

25 H»J5 9 (a) ©*&rii:t5JE&^tTV\ SS^fc^Sr^J* Lfco fcfc 

(b) tert-^;> 4-7 f n ; e-3-xhdrv'7x^;W^-hO 

• 



»!] 7 1 
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(c) 4-r^y-2-^b^>^<^y=-bv^<D^m 

U tert-^^ 4-^n^e-3-^b^f-v'7^^^yW^^ — h^rl^^l- 
5 fcJBl^fco 

( d ) 4-T^y-2-^h ^fv"<yX7 5 F©^ O 

H»ij5 9 (d) ©^{cmCT^§rtfV\ mffiO'fb^^^bfCo fcfc 

(e) 4- [ (i — — r/v) r^y] -2-^h^ 

10 ^X7^ K©^ 



1 H — NMR (DMSO-d 6 ) 5 ; 1. 37 (3H, t, J = 7. 0Hz) , 
15 1. 35-1. 43 (2H, m), 1. 85-1. 88 (2H, m), 2. 04 
-2. 11 (2H, m), 2. 73-2. 77 ( 2 H, m) , 3. 3 (1H, 
m) , 3. 46 (2H, s) , 4. 08 (2H, q, J = 7. 0Hz) , 6. 1 
1 (d, J = 7. 9Hz, 1H), 6. 18-6. 21 (2H, m), 7. 06 
(1H, br s), 7. 21-7. 34 (6H, m), 7. 65 (1H, d, 
20 J = 9 . 0 H z ) . 

mm 7 3 

J60O7 2-C#fc4- [ (1-' <V^Vbf^y v^-4— - f/U) 7^/] -2 -re 
25 h^r^X7^ KW^^to 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 2 5-1. 4 0 (2H, m) , 1 . 3 
8 (3H, t, J = 7. 0Hz), 1. 86-1. 90 (2H, m), 2. 62 
-2. 69 (2H, m), 3. 00-3. 04 (2H, m), 4. 08 (2H, 
q, J = 7. 0Hz), 6. 16-6. 23 (3H, m), 7. 07 (1H, b 
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r s),7. 30 (1H, br s) , 7. 66 (1H, d, J = 8. 8H 
z) . 

mmm 1 4 

(a) ^4 —t 5 y - 2 -y- h=¥ v~o- y~- h y-^cD^m, 

^wii6 5 (b) <Dj?mz-mcxzijfc%n\'\ mm(D^m^m^tc 0 tctc 

U 2 ~y ^>-4-- hn^z b y/l^jJjC^^V^Co 

(b) 4-7^/-2-^ h^^>X7 5 K©^ 

10 ^WJ5 9 (d) 0^tfi:«&|TV\ ^ao^##lSr^L^ 0 fcfc 

U 4-7$;-2-^ h^^o-y- h y^£j^«:JBv^c 0 

(c) 4- { [4- (7$/*M-;V) 

15 U p-75;^X75K(C^ot N 4-7$/-2-^h^yX7 5 



(d) tert-^^/l' 4- { [4- (T5y#/I^Jwl^) 

T5 y} t^y^^-i-^v^driy^}.^^^ t 
ert-7f/V 4- { [4- (T % / tUls-fc—jV) — 2 n n- 3 -y h^r 

20 v^^/iy) r^y} t°-<y Vis- i h£>^/& 

t e r t— 4- { [4- (7 5/*;^^U) - 3 -y h^r^^^- 
^] T^/} tr^y^-l-^*^'>l — h (350mg, 1. 00 
mm o 1) (8ml) ^^{d. N — ^ n n ^. ^ >/ W 5: K 

(13 4mg, 1. OOmmol) &&mz.XHak.1t&\Z.^ 6 0^X1^ 

= l/lTigtB) S^W^T^TTLCI^iSiffii (^^V/H^r^A- 
= l/l"X?2|fiIJgH|) £rfrV\ tert-^fA 4- { [4- (T^/yfr/l^ 
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(2 6 7mg, 7 0%) ttert-^ 4- { [4- (7$; 
$UVt$~;V) -2-^nn-3-^^7a-;V] 7?7) t^U^^-l- 
ft/lstf* */ U— h ( 5 1 m g , 13%) £#fc 0 
5 (e) 5-^on-2-^ — f/KT^y)^^ 
XT $ K<D^ 

itM4 5 (c) (Dxmmcx5Lfo&ft\<\ mm<Dfc&m*&j$vfr 0 tz.it 

U tert-^/P 4- { [4- (7 5 7*;^^) -2-^nn-5- 

10 1 H — NMR (DMSO-d 6 ) 6 ; 1. 4 5-1.. 5 7 (2H, m) , 1 . 9 
1-1. 94 (2H, m), 2. 71-2. 78 (2H, m), 3. 07-3. 
11 ( 2 H, m) , 3. 61 (1H, m), 3. 89 (3H, s), 5. 41 
(1H, d, J = 8. 1Hz) , 6. 36 (1H, s) , 7. 27 ( 1 H, br 
s) , 7. 40 (1H, br s) , 7. 74 (1H, s) . 

15 MMM 7 5 

5-^pp-2-^ h^riy- 4 - (fc^y v>^- 4 — i ;VT % y) ^yX75 K 

^»J7 4T*#fc5-^an-2-^ h^riX-4- 4 — f/K7* 

5/) ^X75K (3 5 0mg, 1. 2 3mmol) ©x^;^K3ml) 

20 h y $ y —a* (4mi) t (om&mm^ mm^x 1 n -Mfe/^— 7vm§$& 

(3. lml, 3. lmmol) 3 0#Mfll#Ufc.„ JBiS)&£r3KfiL 

T#knfcWffi^&S«U 5-^an-2-^ hdr->-4- (fcV<y$?^-4 

-4 at ^ y ) ^yx7 5 k • —mm& ( 2 0 2 m g , 4 6%) &#fc„ 



25 4- [ (l-^;Hf^y^y-4 — f/V) - 5 —9 n n - 2 — y h 

Jfe^ll 7 4-e#fc5-^nci-2-y h^iX-4- ( t°-< ]) 4 -^fWT 5 

y) K^l^-Ul^V^o 



7 6 
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1 H-NMR (DMSO-d 6 ) 6 ; 1. 5 5-1. 6 2 (2H, m) , 1 . 8 
7-1. 90 (2H, m), 2. 09-2. 16 (2H, m) , 2. 75-2. 
79 (2H, m) , 3. 48 (1H, m) , 3. 48 (2H, s) , 3. 88 
(3H, s) , 5. 29 (1H, d, J = 8. 1Hz) , 6. 31 ( 1 H, s) , 
5 7. 2 1-7. 3 8 (6H, m) , 7. 38 (1H, br s),7. 72(1 
H,- s )■:•!.' - "- :-,r.'y - 

mmm 7 7 

4- [ (1 -^i/^A-fc^y 3?^-4— < fAO r^y] - 5-^nP-2-n 



3&M 7 6 4 - [ (1 — <^v?^tf^U v^-4 — f/V) 75/] -5-^ 
7 8 

15 

|£&£M4 5 (c) <^^}ClpCTS^^V\ m®©^#l?r^Ufc 0 fcfc 
U H»J7 4 (d) t'#fctert-^f;V 4- { [4- (7$/*M- 

20 1 H — NMR (DMSO-d 6 ) 5 ; 1. 40—1. 51 (2H, m) , 1 . 8 
5-1. 89 ( 2 H, m), 2. 63 — 2. 70 ( 2 H, m), 3. 01-3. 
05 (2H, m) , 3. 47-3. 50 (1H, m), 3. 76 (3H, s), 
5. 40 (1H, d, J = 8. 3Hz) , 6. 65 (1H, d, J = 9. 2H 
z) , 7. 31 (1H, br s), 7. 41 ( 1 H, br s), 7. 59 

25 (1H, d, J = 8. 8Hz). 

mmm 7 9 

4- [ (1 — <^^7Vtf-<y 5^-4— * AO 75/] -3-^nn-2-n 
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1 H — NMR (DMSO-d 6 ) 5 ; 1. 50-1. 61 (2H, m) , 1 . 8 
3-1. 86 (2H, m) , 2. 05-2. 12 (2H, m) , 2. 75-2. 
5 7 9 (2H, m) , 3. 36 ( 1 H, m) , 3. 46 (2H, s) , 3. 76 
( 3'H, . s«) , 5. 33 (1H, d, J = 8. 1Hz), 6. 63 (1H, d, 
J = 9. 0Hz), 7. 21-7. 34 (6H, m), 7. 40 (1H, br 
s) , 7. 58 (1H, d, J = 8. 8Hz) . 

mmm 8 o 

10 4- [ (1 ^vHf-^JJ S?ls-4 — (M -<yX7^ Y(D&f& 

-^^v^v- 4 - t°^<y K>-©ft^«5 i 4 - k>-^v^c 0 

1 H — NMR (DMSO— d 6 ) 6 ; 1: 31-1. 44 (2H, m) , 1. 8 
3-1. 87 (2H, m) , 1. 95-2. 02 (2H, m) , 2. 15 (3H, 
15 s), 2. 69-2. 72 (2H, m), 3. 16-3. 25 (1H, m), 5. 
99 (1H, d, J = 7. 9Hz) , 6. 52 ( 2 H, d, J = 8. 8Hz) , 

6. 81 (1H, br s) , 7. 50 ( 1 H, br s) , 7. 60 (2H, 
d, J = 8. 8Hz) . 

mm 8 1 

20 3-^pp-4-[ (1 -y^/Vtf^y v^-4-^AO T5:/] ^X7^ K 
^W>I4 5 (b) <^&^:pCT^&£?TV\ ^M©te^£l^Lfc 0 fcfc 

u »J8otWc4- c (i -^^vnf^y >?^-4— r/v) r^y] 

XT 5 K^JN-^fflV^fCo 
25 1 H — NMR (DMSO-d 6 ) 5 ; 1. 49-1. 61 (2H, m) , 1 . 8 
2-1. 85 (2H, m), 1. 97-2. 04 (2H, m) , 2. 15 (3H, 
s), 2. 69-2. 73 (2H, m) , 3. 32-3. 45 (1H, m) , 5. 
26 (1H, d, J = 8. 3Hz) , 6. 77 (1H, d, J = 8. 8Hz) , 

7. 06 (1H, br s), 7. 67 (1H, d, J = l. 8, 8. 8Hz), 
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7. 71 (1H, br s) , 7. 80 (1H, d, J = l. 8Hz) . 

mmm 8 2 

3-^dp-4- [ (1 — pt^vH^y >?>--4— {/U) 75/] ^X7^ K 
M!l8 1«c3-^dp-4- [ (1 -/^vWfc^y £?V-4 — f/U) 7 5 

mmm s 3 

3 -^tn^E-- 4 - [ (1 -^^VVtf^y v>^-4 — f/W) 75/] ^VXT^ K 
10 (D<&f& 

U MMW 8 0 X-mtc 4 - [ (1 -/^VPfc^y v^-4--f^) 75/] 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 4 8- 1. 6 0 (2H, m) , 1 . 8 
15 4-1. 89 (2H, m), 2. 04-2. 11 (2H, m), 2. 18 (3H, 

s), 2. 69-2. 73 (2H, m) , 3. 40 (1H, m), 5. 01 (1 

H, d, J = 7. 9Hz) , 6. 76 ( 1 H, d, J = 8. 8Hz) , 7. 05 
(1H, br s), 7. 71 (1H, dd, J=2. 0, 8. 6Hz), 7. 

73 (1H, br s) , 7. 97 ( 1 H, d, J = 2. 0Hz) . 
20 MMM 8 4 

2-7^1^13-4 - [ (l-^f;l/tV!Ji;y-4-^^) 757] ^yX7 5 

Ky (0. 4 9ml, 3. 9 8 mm o 1 ) <D 1 , 2- 

i??w3L?>> (i4mi) matt. mmm6 5 (b) -e#7t4-7 5 / - 2- 

25 7;Vto^X7 5K (3 0 8mg, 2. OOmmol). h y T*fe h^SoJc* 
^^^^•7- fy^TA (1. 13 g, 5. 01 mmo 1 ) RXfi&m (0. 2 3ml, 
4. 0 2 mmo 1) £^30 Ufc^fC. mm.\ZXl&&m&l,1t 0 SJ»T^ tK^ 
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^ / -;v/7 y*=77k= 9 0/10/1 t^Ui) £rffl/\ 2-7/v 
C (1 -^^/Ptr-^y v^-4 — fA-) 757] ^VX7 5 K (2 8 
7 m g , 5 7%) £r#fc 0 

5 1 H — NMR (DMSO-d 6 ) 8 ; 1. 31 — 1. 43 (2H, m) , 1 . 8 
2-1. 8 6 (2H, m) , 1. 9 2-2. 0 3 (2H, m) , 2. 15 (3H, 
s) , 2. 68-2. 72 (2H, m) , 3. 3 ( 1 H, m) , 6. 30 (1H, 
dd, J = 2. 0, 15. 2Hz) , 6. 37 ( 1 H, d, J = 8. 1Hz) , 
6. 41 (1H, dd, J = 2. 2, 8. 1Hz), 6. 99 ( 1 H, br 
10 s) , 7. 17 (1H, br s) , 7. 50 (1H, t, J = 8. 8Hz) . 
8 5 

4 - (-<V^/VT 5 7) - 2 - ^ hdf-^yX7 5 KO^fife 

(a) y^vv- 4- (^y^;V75/) -2-^ h^r^y/i-h©^ 
4-7^;-2-^f^^I»f;V (12g, 6 6. 2mmol) 

15 ^ / ( 6 5 0 m 1 ) i^lu-<y X7/VT t K ( 6 . 7 3ml, 66. 2 

mmo 1) % ff&fe (3. 7 7ml, 66. 2mmol) %MMT30^i# 
Ufc^. ffitt (7. 5 6ml, 132mmol) , ^7/«*!>*thy^ 
A (4. 9g, 7 9. 4mmol) &) 0 tfjlDiitt 3 8 «fW^ Ufc G 

(^^f-i//^zc^=2/i-e^m) »J:i9»3KU 4- (-o^ 

/W75/) -2-^h^v"0)/x-f (16. 4g, 9 1%) £#fc 0 

( b ) 4 - (^y^;V7 5: / ) - 2 - * Y * XT 5 KO-g-j* 

25 4- (-<y^75y) -2-^ b^ri/^y^x- h (16g, 5 8. 

9mmo 1) O^f/^MT^ K (3 0 0ml) MlJl*/l/A7^ K (11. 
6ml, 2 9 4mmol) > 2 8% t MJ h^^hV^^,/-^ (56. 

7 g , 2 9 4 mm o 1 ) %M%.7 0 °CX» 1 B#^^iPM# Lfc 0 4 N -^MMm 
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U 4- (^y^7 5/) -2-^h^yX75K (11. 4g) £#fc c 

2—^ h4v"<yX7$ F (1. 2 9g, »fl2.' 7g, 8 4%) £r#fc 0 
K£ : 1 7 5 — 1 7 6°C 



2-7 h^v/-4- [ (1 -^f^tVij ^_ 4 _. f 7 5 7] ^X7 5 
10 K©£>*ft 

(a) 4-75 7-2-^ h^^X7 5 K©^ 

HJfeM 8 5 -C#^i 4 - Ky^l/75/) -2-^ b^^yX7 5 K (4. 
5g, 17. 5mmo 1) Ox^y-/V (450ml) »^i7>^^ 
(4. 5g) , 10%/<7^V18* (450mg) &;ftq;SU 3 NfF^P^51^ 
15 U7fc 0 RJt^Sr«iBU*:|ft»««r«EE*Mfb % 4-75/-2-y f^r^yX 

fe^T^^y — /l^-^drih^T? y^VK^fcj^U 4-75 7- 2-7 h^-S/ 
^yX7 5 K (5. 6 7g, 9 7%) £r#fc 0 

(b) 2-7h3fS/-4- [ (1 -y^fc^y v^-4 — f/P) 75/] -^V 
20 XT 5 K 

H»J7 4 (b) *>U< nmMM8 6 (a) -e#fc4-75 7-2-7 
^yX7 5 K (1 5 Omg, 0. 902mmol) ©^nnx^Mu- 
7 f-As— 4 - bf^y ( 0 . 2 2ml, 1 . 80 mm o 1 ) % WtWt ( 0 . 10 

3 ml, 1. 8 0mmol). h V 7i? h ^^zk^-ffc* h V V A (4 7 

25 7mg, 2. 2 6mmol) eOiStfit'l 4^fl¥i#Lfc 0 g»lN- 

^V-4-^/V) 757] ^>X7 5 K0>tt£j&»«r#;fc. tttti© 



;«J 8 6 
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757] ^>X7^K (87mg, 37%) £#fc„ 
IR(neat) : 34 8 2, 3 44 8, 3 2 6 6, 3 1 5 1, 2 9 3 9, 1 6 
39, 1589, 1577, 1361, 1211, 1103, 1095cm -1 . 

mmms i 

5 5-^t3p-2-^ h*ci/-4- [ (1 -pt^vUf^y v?^-4--T/U) 75 

^»d4 5 (b) <DjjmKmtx5Ljfc&ft\,\ ftm<Dfc&®>&&f&vit 0 -k.it 

A") 7 5/] -<yX7 5 K^J|S|-^V^^ 0 

10 1 H — NMR (DMSO-d 6 ) 6 ; 1. 51 — 1. 63 (2H, m) , 1 . 8 
4-1. 88 (2H, m), 2. 01-2. 08 (2H, m), 2. 16 (3H, 
s), 2. 69-2. 73 (2H, m), 3. 44-3. 46 (1H, m), 3. 
89 (3H, s), 5. 30 (1H, d, J = 8. 3Hz), 6. 31 (1H, 
s),7. 28 (1H, br s),7. 39 (1H, br s) , 7. 7 3 

15 (1H, s) . 



5-^na-2-^^-4- [ ( 1 fc°^ ]) i/l/- 4 75 

/] ^yX7$ K • — mm&<D<&i& 

20 Mm 8 7 5-^PP-2-^ h*->- 4 - [ ( 1 Vis- 4 

8 9 

4- [ (1 ^vvM^U v?^-4— f/u) (/ 9^) 75/] - 2-^h=¥ 

25 ^7*M7^ft K (6 7 0mg, 8. OOmmol) <D*#/~ )V (6 

m i ) m&K. mmm 2 8 f#fc 4 - [ ( 1 — <>*?a, t°-< y 4 — (m 

75/] -2-^ b=3r^yX75 K (3 4 0mg, 1. OOmmol) , */7 
y7km4k*Vmi-h V VJ* (3 1 5mg, 5. 0 1mmol)Slffli(0. 2 
9ml, 5. 0 7mmo 1) MDttf^ M^T^I#tfc 0 K^HT 



MM 8 8 
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f^trnt ^mm^mw^Mikx^w^ mm-? uvj* -cub* u a 

5 LCmj:53|»3K n a *A-A/y * y —J^/T >^-~TA= 9 0/ 1 0/1 f 
SB) '%frv\ 4- [ (l — o^nr^y ^-4--fA0 (y?W) 75 
7] - 2-^ h^r^yXT^ K (1 7 Omg, 4 9%) &#fc 0 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 5 7- 1. 6 0 (2H, m) , 1 . 6 
9-1. 80 (2H, m) , 2. 07 — 2. 14 (2H, m) , 2 . 80 (3H, 
10 s), 2. 85-2. 89 (2H, m), 3. 48 (2H, s), 3. 67—3. 
75 (1H, m), 3. 88 (3H, s), 6. 26 (1H, d, J = 2. OH 
z) , 6. 43 (1H, dd, J = 2. 0, 8. 8Hz) , 7. 10 ( 1 H, b 
r s), 7. 23-7. 36 (5H, m), 7. 72 (2H, d, J = 8. 8 
Hz) . 

15 mnw 9 o 

2-^ hdriX-4- O^vW (fc^JJ ^-4-^fA-) T$y] ^X7 5 K<D 

W!l 8 9 -C#fc 4 - [ ( 1 — t°-< !J^-4 -- f /U) (y 5vV) T $ 

20 /] -2-y h^rv^O-XT^ K^M^ffiV^Co 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 6 2-1. 8 0 (4H, m) , 2 . 7 
7-2. 84 (2H, m) , 2. 79 (3H, s), 3. 13-3. 17 (2H, 
m), 3. 85-3. 96 (1H, m), 3. 89 (3H, s), 6. 30 (l 
H, d, J = 2. 2Hz) , 6. 47 ( 1 H, dd, J = 2. 4, 9. 0Hz) , 

25 7. 1 2 (1H, br s) , 7. 37 (1H, br s) , 7. 73 (1H, 
d, J = 8. 8Hz) . 

rnmm 9 1 

2 -y h*i/-4- [ygvi" (1 -y^vutv<y ^-4 — (ju) 757] 

XT 5 K<D^j£ 
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8 9 -e#fc 2 -7 ^ ^v-- 4 - it ( t°-< y v 5 ^- 4 — rvwo r ^ / ] 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 5 4- 1. 5 8 (2H, m) , 1 . 6 
5 9-1. 80 (2H, m) , 2. 00-2. 07 (2H, m), 2. 17 (3H, 
s) ,i2. 79 (3H, s), 2. 79-2. 8 4 (2H, m), 3. 62-3. 
70 (1H, m), 3. 89 (3H, s), 6. 26 (1H, d, J = 2. 2H 
z) , 6. 42 (1H, dd, J = 2. 4, 9. 0Hz) , 7. 09 (1H, b 
r s) , 7. 36 (1H, br s) , 7. 72 (1H, d, J = 9. OH 
10 z) . 

mmm 9 2 

(a) tert-^/V 4 - [ [ 4 - (T 5 / TJ/l^—A-) - 2 - ^ cr u 7 
1^4 5 (b) «t e r t-^^-JV 4- { [4- (T $ 7 7V) - 

20 (b) 3-^pp-4- O^A- (fcf^y i^>-4— f/V) ^7X7 

^»d4 5 (c) <Djjmzmtx5ij&$:ft\,\ mm<Dfc&m$:-&j&i>ti 0 tcte 

U tert-^/P 4- [[4- (7 5y*M-/0 -2-^an7x = 

25 1 H — NMR (DMSO-d 6 ) 6 ; 1. 5 4-1. 5 9 (4H, m) , 2 . 1 
8 (1H, br s), 2. 33-2. 42 (2H, m), 2. 66 (3H, 
s), 2. 93-2. 97 (2H, m), 3. 21-3. 26 (1H, m) , 7. 
16 (1H, d, J = 8. 6Hz) , 7. 28 ( 1 H, br s) , 7. 74 
(1H, dd, J=2. 0, 8. 6Hz) , 7. 87 ( 1 H, d, J = 2. OH 
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z) , 7. 8 9 (1 H, b r s). 

mmm 9 3 

5 »J8 6 (b) ©#fe»z:2pCT£OS«rfTV\ SSoM^^Lfe, fcfc 

Us * <f-As— 4 - tv< y K^mftibo ti-yn tv^- 4 - y Kf&JB 

IR(neat) : 3 5 0 9, 3 44 8, 3 2 5 9, 3 1 4 7, 2 9 5 4, 1 6 
50, 1577, 1369, 1207, 1103, 1087cm -1 . 

io mmm 9 4 

4- c (i-7tf/i/^yi?y-4 — ivv) r$y] -2-^h^vX7 

^»!i8 6 (b) <D^{^c-c^^fTV\ mm<Dik&m*&m bfc 0 /cf£ 

U l-^^V-4-lf^y FV{c<^oi:N-T-fe^7^-4-t: 0 ^y KVSrJl 
15 V^c 0 

IR(neat) : 3 4 5 2, 3 3 1 7, 3 1 5 5, 2 94 6, 1 6 5 0, 1 5 
85, 1573, 1423, 1334, 1207cm -1 . 
JIJfeM 9 5 

4- c 75/] 

20 T 5: KCO-a^C 

7 A (b) fcL<fciJSife0a8 6 (a) T'#fc4-757-2-^h^ 
^yXT^K (15 0mg, 0. 9 02mmol) ©^^7^ (7. 5ml) 
ffla-^A^-4-t^!J (18 3mg, 0. 9 0 2mmol) N 

S£Bfe (0. 0 5 2ml, 0. 9 Ommo 1) ^Dii?£t*3 0^i#tfcf, ^ ■ 

25 Sfe (0. 10 3ml, 1 . 8 Ommo 1 ) % '>7y**fll*9*t h y (1 
3 0mg, 2. 06mmol) *M%.^Mre 3 1 B#|HJJJK#L*:. 1 — 

yV/V-4-lf^y K> (18 3mg, 0. 9 0 2mmol) % ->7V TkSS-ffrfc 
(20 8mg, 3. 3 Ommo 1) , ffi (0. 154ml, 2. 
7 0 mm o 1 ) £Ht^P*L7t 0 1 N-*BWItf- h y 17 A*«8fcti:&S?ft 
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@^^-c»fctiLfc 0 jmm&te*m^?*->v^Bbki,m : }&L±&. mm. 

;v/^^/-^=l0 0/l~5 0/lt« JJiiUSMttu 4- [ (1 — < 
i/yVA-tf^y i^-4 — f/P) 75/] -2-^h^yX75K (97 
5 mg, 3 0%) «r#fco 

IR(neat) : 34 5 5, 3309, 29 39, 1604, 1573, 14 

23, 1338, 1211cm" 1 . 
MMM 9 6 

2 V 4 - { [ 1 - fc°^ Ui?y-4 — f A-] 7 5 

10 / } ^yX7 § K©^ 

^»0 8 6 (b) (D^m^m ctsjs^m\ m®^^^^ufc 0 fcfc 
i — * ^•A'— 4 - tr-^ y KV'fcftobo t i - ^vi^ bf^< y 

jtt£ : 2 1 0-2 1 2°C 

15 mmw 9 7 

2-* h^is- 4- { [1- (^^^/l^Aofr— AO t°^<yv > >'-4 — f/U] T 
5 / } ^>X7 5 KtD^fife 

(a) 8- (7 *.=-?V^}Vi£=->V) -1, 4-^^f— 8-Tif^t 0 a [4. 
5] xX7^(D^ 

20 1, 4-v J ^-^ih-8-Tif^fc°n [4. 5] -"rtlls (lg, 6. 9 8 

mm o 1 ) <D*?# (5ml) m&\Z. b V ^A^T 5 ^ ( 1 . 45ml, 

10. 5mmol) ^liWx.tc^ Ott^^>^*^^a U K (0. 9 3 
5ml, 7. 3 3mmol)O^PP^y(5ml) »|lDi 0°C-C1 

ItU 8- (^^^/V^/V^— M -1, 4-v?^-^^- 8-Tif^ t°a [4. 
5] zr%> (1. 9 7g, £#fc 0 

(b) 1- {7 ^~/V^jVfo=.j\>) K 0 ^}) 4—3r>'<DSf& 

8- {Z? ^—JV^JV^^-JV) -1, 4-^=^f— 8-Tif^bfa [4. 5] 
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7*% ^ ( 1 . 9 g , 6 . 7 0 mm o 1 ) OtK (1 5ml) -g^ (15ml) A 
^gttlcft&R (4 3ml) SriP^aaftT?4l*IWtj|#U*: 0 »SttSr*SMb^- b 

^^7^^nvb^77>f- (^^iJ-V/BSkt^A^ 3/1 ~2. 5/1 
5 -C^ffl) KiJ: 9*»igU 1- (^s^/u^/i'tfwvO fc^y v^V- 4 (1. 

14g, 7 1 %) £#fc 0 ■ :.Jk ' 

(c) 2-* h%~>-4- { [1- tf-^yv^-4 — 

HJfe0O8 6 (b) ©#ftfc:JpCTKJS«rfTV\ mm<Dfc&%)*&!& bfc 0 fcfc? 
10 1 - ^ 4 - 1'^ !i K> i-ftt)o T 1 - (7x^;^/I/*=;l/) fc°-<y 

v>V- 4 -^-^^fflV^fc 0 
ife^C : 166 — 168 °C 



4- [ (1 — <y^;Vt^y^y-3-'f;V) 757] -2-^F^yX7 
15 5 

»J8 6 (b) ©^femspCTSlSSr^TV\ *SM©^«JSr#^U*io fcfc 

u i - * *f-j\>- 4 - y K^{-ftfc>o t i — o-^/i— 3 - tv< y k v is 

7K?n#3<Srffli^c 0 

1 H — NMR (DMSO-d 5 ) 6 ; 1. 16 — 1. 24 ( 1 H, m) , 1 . 5 
20 2-1. 88 (4H, m), 2. 00-2. 06 (1H, s), 2. 65-2. 
69 (1H, m), 2. 84-2. 89 (1H, m), 3. 37-3. 58 (3 
H, m), 3. 74 (3H, s) , 6. 06-6. 17 (3H, m), 7. 01 
(1H, brs), 7. 21-7. 31 ( 6 H, m) , 7. 61 (1H, d, J 
= 8. 6Hz) . 

25 mmm 9 9 

J£^!J9 8-e#fc4- [ (1 ^vVUf^y v^-3 — < )V) T$7] -2-* 



■mm 9 8 
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IR(neat) : 3 44 8, 3 3 0 1, 2 9 3 5, 1 6 0 8, 1 5 7 7, 1 5 
62, 1423, 1334, 1211, 1103cm -1 . 

mmm 100 

tert-^^Vl" 4- { [4- (7^/*/V^;V) -3-^ h^v'7x^ 
5 jv\ T$ 7 } TirV^^- 1 -#/V/J?3r^ h(D&j& 

(a) 1 -^<:/^-4-T-£VV 

l-^v?;V-4-t'^y (2. Og, 10. 6mmol) ©^^/-;l' 
(4ml) -15 < Cl!lTN-^f;l'-N-=hay7^> (1. 39 

ml, 10. 8mmol) - S'COT^Hfco £ 5 3 O^Wt-C^TLfco 
10 ^(DmiZ. Mfc^V (6 5mg, 0. 4 2 3mmol) ^'>|foiBit 

-1 S^kiT^df*^ i«iiU-C#bfLfcM^^£E^*U aSf-^^- 

^^Px.r. *J=z.^=c— tvv-C»{±} bfc 0 ^jl^7fcilt^^v'!7A-e|fe 

15 ^>-/i^:^^=2/lTigffi) -emWlVs l-^;V-4-7f^7y 
( 6 6 2 m g , 3 1%) £r#fc 0 

(b) 1 -^^^P-4-Ti^V— A'tD-g^ 

7X^by f7W5- ?A (57mg, 1. 50mmol) ©v^^Vl^^- 
/i^—^/tx (5ml) 0°C{c:-r 1 -^<>^- 4 -Tif^y y (61 

20 Omg, 3. OOmmol) ©i^^vl^— ^ylx (8ml) ^^^P^L, 1 B#ffi 
W£Lfc 0 Rfomi^ 7K (0. 0 5 7ml) , 2 N-tKM^- h y ? -^7jc^ 
(0. 114ml) , 7K (0. 171ml) %M7ttc.m^ Mi\<mfc^?*^?7 
A -?&JSfe U WEES* UT#fc^& > y # <7Vi^# ^A^n-^h^^^^ 

- (^^-tf-^/M^^v^ 1 / 1 N ? a p zjvl'A/y ^ / — /u= 3 0/1 
25 fcfc}) -C*ftKU 1-^^-4-7^^ (5 1 6mg, 8 4%) 3r*#fc 0 

(c) t e r t-y^/^ 4-fc Kn^v-T-^V^^- 1 — ^7^#>iXV— h©^ 

l-^;l/-4-7^V-/V (4 5 0mg, 2. 19mmol) 
—/V (10ml) mmz, #^T^e~?A (9 0 Omg) , 10%^7^7A 
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/Wm (2 0 0mg) SWDDtU lti?mm$iiVtc 0 9 >t h$ti&U ffltift 

&^LT#fefrfc&i£©$^nn;rf*^ (10ml) ^{C. ifift^- t 
ert-^f/^^-f (0. 5 0 4ml, 2. 19mmol) Sr^P;^ 

$m^?-A'= 2/lt?J§tiJ) T'SIL, t e r t-^/V 4-fc Kn^r^T^ 
1 h (3 3 3mg, 7 0%) £r#fc 0 

(d) tert— zf^-jv 4-^yrf^y-i-^^^h©^ 

10 tert— Zf^-jV 4-t Kn^-^T^y- 1 - b (3. 5 

g, 16. 3mmo 1) ©^f;W;V*^>K (90ml) 

(35ml) % H^fbBftlf t? y Vls^W- ( 2 0 g , 130 mm o 1 ) £r#P 

^/v=4/i-e^tb) ^£9**®!U tert-^v 

1 -#^=3f-^W- h (2. 8 0g, 8 1%) £r#/c 0 

(e) t e r t-zf^A^ 4- { [4- (7 5 7^;V^) -3-7* 

20 ^»!i8 6 (b) <DjjmzmcxRfo%ft^\ mm<Di^m^^.vtc 0 t^tc. 

L, 1 -t^f-JV— 4-t°-<y Kytftfcott e r t — 4-t^y7f 

IR(neat) : 3 4 6 3, 3 3 1 3, 2 9 3 1, 1 6 3 5, 1 6 0 8, 1 5 
81, 1415, 1160cm -1 . 

25 mmm 101 



4- (7f^y-4->f^75y) -2-^ h=3r^yX7 5 K 

U 2Ufe09 10 0 T'#fc tert -ZfJ-A* 4 - { [4 - (T $ / llA'S—M 
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1 H — NMR (DMSO-d 6 ) 8 ; 1. 33-1. 6 7 (1 2H, m) , 1. 
76-1. 87 (2H, m), 1. 93-2. 02 (1H, m) , 3. 17 — 3. 
49 (5H, m), 3. 81 (3H, s) , 6. 14-6. 22 ( 3 H, m) , 
5 7. 0 3 (1H, d, J = 2. 3Hz) , 7. 31 (1H, d, J = 2. 3H 
z) , 7. 6 6 (1H, d, J = 9."0Hz) 
SH2fe#iJ 10 2 

4- [ (1 -^^vvKT 4 fAO 75/] -2-/h^r^X7 5 
K 

»J 10 1 -C#fc 4 - (Tif^°^- 4 — T /V7 5 7) - 2 - 7 b^^yX7 5 

IR(neat) : 34 5 5, 3 3 0 9, 2 9 3 1, 1 6 4 6, 1 5 7 7, 1 5 
58, 1338, 1211, 1103cm -1 . 
15 mMM 10 3 

4- [ (8-^<>'v ? ^-8-T^lf^^a [3. 2. 1] 3r?h-3 — <M T 
5 7] -2-7 f^f^yX7 5 K©^ 

»j8 6 (b) (Djrm-m^x5o&%fti<\ nm<Dfc&m%&i$^tz. 0 tctd 

l-7^V-4-t°^y K^J-ft^oT 8 -^VS^V- 8 -TIP fcrv'j? o 
20 [3. 2. 1] ^i*^- S-^^StJIV^Co 
: 1 3 8-1 4 0°C 
10 4 

4- (S-Tf^v^o [3. 2. 1] ^ h- 3 —f/l-T5 7) -2-7 
i/^yX7 5 K©^ 

25 mmmi 4<D&mzmtx5ifc&m\ nm<Dit^^f^vfz. 0 fc*?u m 

Mil0 3T*#fc4- [ (8--<i/^-8-Tf s lfv'^n [3. 2. 1 ] Uri? 
h-3— (-/V) T57] -2-7 h^^yX7 5 K£ji!MSB£JlV^c 0 
IR(neat) : 3 44 8, 3 3 1 3, 3 1 3 1, 2 9 3 9, 1 6 4 3, 1 5 



8 5, 1 3 4 2, 1 2 1 1, 1 0 9 9, 8 1 7 cm 



- 1 
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mmm 105 

4- [ ( t r a n s-4-75/^n^W) 7^/] - 2-^ h-^v'-O' 
XT 5: K©M 

(a) t r a n s - t e r t-'fT'A' 4- [ (4->Ty-3-^ 
5 -AO 7$/] ^^o^v'/^;W^-f©^ 

4-^n*-2-^ h^v^O^-HJ^XSOOmg, 2. 3 5 mm o 1 ) \ 
trans — tert — 7^}V 4-757 n^^v'/V^/W^ — f (55 
6mg, 2. 5 9mmo 1 ) % "f- Y V t e r t — "7 h^fVK (3 4 9m g 

3. 6 3mmol) % h y * (i^<^ v> JJ 5*^T*fc h V) ^7v?!)A (0) 
10 (2 1. 5mg, 0. 0 2 3 5mmol), 2, 2 ' — If* 7 
4 7 ) — 1 , 1 ' —s*4'}-73-A' (44. Omg , 0. 070 7mmo 1 ) <D b 
/vxy (5ml) ^$j£8 0^3I«¥31#bfc o KJ£#«rWEEW»U #b 

^> y # <^/w^7 7^^nvh^77^" (^^rih >-/@^m^^= 3 / 

1 — 2/1 Tigfcti) ia!)»SU ^t!J/W^ff5wKUrans 
15 -tert— ^^-/U 4- [ (4 —i/TS - 3 b^v^cc — /V) T5 7] 
^ a v/;V^;W^ — h ( 5 6 0 m g , 6 9%) £r#fc 0 

(b) 4- [ (trans - 4-75/^0 vvP) 757] -2-* h 
^yX7 5 KOM 

trans-ter X—'ff'A^ 4- [ (4-^77-3-7 h^ri^^^n 
20 ;V) 757] l/# n^^i/yl^/W^ — h (2 5 Omg, 0. 7 2 3mmol) 

\z.mmwt (4mi) o°cx~iti?m¥mw\-stc. 0 m^m^m^n. 10 

25 T7k=l 0 0/1 0/l^StiJ) -CflfiKU 4- [ (trans-4-757'> 
^ta^f-V/U) 757] -2-7f^VX75K (85mg, 45%) 

iR(neat) : 3 4 5 5, 3 3 0 1, 2 9 2 7, 1 6 3 5, 1 5 8 1, 1 5 
62, 1423, 1338, 1211, 1103cm -1 . 
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MM 10 6 



4- [ (c i s-4-7^^o^>;v) r=-/] 

(a) c i s-4 - [ (t e r t -zf h 5r^% 75/] v-^n — 

5 ^/I'tfV^O-^c 

c i s-4-7^;^n^t^»^ (2g, 13. 9 mm o 1 ) 
7kmt1- hV VJ* (2. 2 3 g , 55. 8 mm o 1 ) CDtK^ (30ml) , 1 , 
(30ml) i^-tert -Zf^fl/i?*— h 

(6. 09mmol, 27. 9mmol) ^OtJtM, Mt?14^¥lt# 

#Lfc#, «m-^^->^A-e^7KU^albfc 0 3M£^£Ki3?gU c i s-4 
- [ (te r t --^h^-i/X^—M 757] is* a^^i^^/V/K^ (3. 
1 7 g , 9 3%) £r#fc 0 

15 (b) ^^vVV tert— ^^vP t r a n 4 — 

-f /V If ttA//** — h 

cis-4-[(ter t —zfY ^i/ftjlstf— ?V) T$/] iff n^^y-yjj 
/l^>-®? ( 3 . O g , 12. 3 mm o 1 ) <D h;Vrc^ (90ml) W$L\Z. ^ 
^/I^T5^ (2. 0 6ml, 14. 8mmol) . v 5 ^^— si*-*** y ;W7^ K 

20 (2. 92ml, 13. 6 mm o 1 ) Sr)lg#dtJP;tfc^ 8 0 °CT* 1 &?m¥MW Ufc 0 
B.^W.\^>"^7VT;V=i—;V (1. 5 3ml, 13. 6 mm o 1 ) 3rin*Ll9B# 
r B Wn^51^bfeo SJfciftSrTKKi&tt, ^^K-ftttlt, *aW&*>fc>*»b 

25 /l/=4 0/l, ^=¥f- V/ft«fc*^7l'= 4/1 -ejgffi) J; V flfiBH-S r £ "C-< 
lsi?jV tert -y^jV trans -V^ n^rl^- 1 , 4 - SMA'tf 7. 
Y ( 2 . 6 g , 6 1%) £#fc 0 



(c) cis-tert-^^V 4-75/ n^*^*^^ - hO^- 
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^Is^/V t e r t - ^f ;V t r a n 4— vMVV- 

If^/W^— h (2. 6g, 7. 46mmol) ©i^/^ (10ml) ^ 

1 o %;<7 v? ? mm ( 2 6 0 m g ) £7k*#H^T^-c 8 B#nm 

#Ufc 0 ix^£^i®bfcm}i^^U c i s-t e r t -r/^ 4-T 
5 ^v'^p^v';1/*;V/^-F (1. 6g, ^ilft) £r#fc 0 

(d) cis-tert 4- [ (4-^T/ - 3 h^rv^^ — 

fcU trans-tert -Zf^JV 4 -T 5 / v"^ t3^=3r vvK&^W^ — b 
10 tj^otc i s - t e r t -^^fr 4 -T5 / n^^^*;W^ — b 

(e) 4- [ (c i s -4-T5 / */9 a^^^/V) -2-^ h*ci"< 

»jio5 (b) <Djjmcmcx5Cjfo$:ft\,\ mm<Dik-€rm*'ki&\^fc 0 tz. 

15 fc'U cis-tert-^ 4 - [ (4 — f7V - 3 b ^>7i = 

IR(neat) : 3440, 3 3 1 3, 3 1 7 4, 2 9 2 3, 1 6 5 0, 1 5 
65, 1419, 1338, 1211cm -1 

mmm 107 

20 4-{[trans-4- (-O^l^T $ J ) i/^ n^^r v^/Kl 757} - 2 — 
h^^yX7 5 K©^ 

HJfe#!l 10 5 -e#f5tLfc4 - [ (trans- 4-75 7 a^^iyyp) r 
-2-^h^yX75K (2 0 0mg, 0. 7 5 9mmol) 
;-;Mi 0ml) gld^yXT/vrt K (0. 077ml, 0. 759 
25 mool) % ft|(0. 13ml, 2. 28mmol) »30»Lt^ 
isT/7km4t*Vm-j- hV (57mg, 0. 9 1 0 m o 1 ) %j}Ux.mUX*l 

/v-ettffi ufc 0 ^nn/i £ o . 2 5 n -mmx-mm tKJI £ i n -ymnk-r 
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~C U sW7W$ : &$T 5 - £ "C\ 4— { [trans— 4— (^^itAsT 5 / ) f 
^n^^/V] T$y} -2-^h*WX75K (llOmg, 41%) & 

IR(neat) : 3 444, 3 3 1 7, 3 1 6 6, 2 9 2 7, 1 6 5 0, 1 5 
5 81, 1569, 1423, 1342, 1207cm -1 

mmm ios 

4- ( {2- [-<^v^ (^^) r$/] -2-^ h=¥>~< 

(a) tert-^/P 4 - 3 f-jV- 3 ^ h ^i/7i=/V*^ 

10 ^ — h ©-a-^ 

^WJ7 4TWc4-T5/-2-^ h^-O-^-hy^ (2 g, 13. 5 
mm ol) ©t 7 (10ml) , fb7t Kn77> (3ml) m& 

femz.7k.mfcj- h y 17-^ (0. 5 6 6 g, 14. 2mmol) (6ml) $ 

m^Mx-KM, v 5 - t e r t -Zf'f-A'i?*!— h (3. 0 9mmo 1 , 14. 
15 2mmo 1) ©t-^7-/V (2ml) ^SrMTU ^ffl"C?4 0 K^#bfc 0 
t e r t -zf^^JlJ— 3*?*— h (11. 9g, 54. 5 
mmo 1) , Mftthy^A (2. 18g, 5 4. 5mmol) ^Difc„ R 

«^^^>7^T^7KL^bfCo tfHR«r«EE**tU #b^c^^v-y^7 
20 fjVjoy Ktn^ Ytf^yj— (^^-f-^/ffim^?-^ 3/1—2/ 1X»$& 
m) ^.fc^ftMU tert-^/W 4-^7/-3-^^-3^ h^'>7 
^~/V#7W^ — h ( 1 . 8 7 g , 5 6%) £r#fc 0 

(b) t e r t-^^V 2- [-^vvV O^/VO 7^] ^^V^ (4-v- 
7;-3-^^77x-;V) #/W^ — 

25 7K^T> 7K#^ h y <7A (7 8. 6mg, 1. 9 6mmol) JH^^A'* 
M7 5 K (0. 5ml) IrJpttt, tert-^ 4-^77-3-^ 
^/V— 3 J?< h^v^j; — /Kfc/W^ — h (4 7 0mg, 1. 8 mm o 1 ) 
^\,i£;VJ»T 5 K ( 1 . 5ml) fi^SrSlT bfc„ Stat? 1 B#5iM$ Lfc^x N 
- (2-7ooxf;i/) -N-^f/W<>'^7 5>' (3 4 7mg, 1. 8 9 



WO 03/082808 PCT/JP03/03978 

103 

mmo 1) 5 K (0. 5ml) <fc 5 -fbi" h U ? A m 

2 0 m g ) ^riP x. 6 0 °C"C 6 B#M# Lfc 0 SJ&$i£r7k7kfc&#\ fffflfc^^Vl'*? 

/Co tttt&IAEttffiU #fe^fcftaES:^y WfjlsjJ^&fu-? h^77^^ 
5 (—^ih^/Sm^^= 2/1 T^tti) ttJRU t e r t *> 2 

- [^V^u (/^/v) 75/] xf;Vt(4-i/7;-3-^f^^7i-;v) 
XjVs**— Y (7 2 0mg, 9 6%) £#fc 0 
(c) 4- ( {2- [-O-vvP (/^vV) 75/] 75/) -2-/ h 

10 H}&#!]10 5 (b) ©MC?CTR)S^^, ^IfflUi^Lfco fc 
fcU t e r t-zf^JV 2- (^^) 75/] (4-S/7 

/-3-/ h^r^^-AO h&mt&fcmit^fro 
MM : 153~155t 

mmm 109 

15 4- ( {3- [^<V^V (*^vV0 75 7] ^dtVW 75/) -2-/ h=¥v- 

(a) t e r t -^f s f')V 3- [^^vvl- ^/U) 75/] £VP (4—> 
7/-3-^ h^7x=;l/) j&W-h©^ 

mt&Mio8 (b) (Z)75?*^cT^^ffv^, mm(D4k&m&&f$^± 0 it. 

20 f£U N- xiv^^-sU) -N-^f^y^/V7 5 VfcttiboTN — 

( 3 - ^ n a tfViO - N-^ f;W<ys?/l/7 5 ^£rffiV^fc 0 

(b) 4- ( {3- [-^v^ 75/] ^ntT/W 75/) -2-/ 
h tc-yOXT 5 K©£*J* 

n%^iio5 (b) <Djjm^mKxRfo%ft\,\ mm<Dfc&m&&j$.i^fr 0 tc 

25 *TU t e r t — 3- [^Vv^V (/ ^/V) 7 5/] 7°C2 tVW (4-v^ 

7/ -3-/ h^v-7i=;v) h2rJlWe:fflv^c„ 
: 116-118^ 

mmm no 

4- { [2- (v?^/^7 5/) ^-^] 75/} -2-/f^yX7 5 
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(a) t e r t -"f?-fr 4-^77 -3-* ^=-;V [2- 

lHJfc^J 1 0 8 (b) ^^2pC-CK^^m\ iiO^I:^lfcc 
5 fcU N — - N- * f/^^^/PT 5 I/fcf^bo TN- 

(b) 4- { [2- (^^7?/) T=- /} - 2 -7^ h^rv^O- 
XT 5 

MMM 10 5 (b) «z>^rfeie:SpCT^SrfTV\ ^©fl^fc&^bfco 
10 £U tert-^/U 4-->T/-3-^ h=3ri/^^— /l^ [2- (i^Oi? 

M : 1 3 6 — 1 3 8°C 

mmm m 

4-7=yy-2-^ b^r^yX7 5 Ktf>£*ffc 
15 (a) 7-2-^ h^r^y^-hy^M 

i»Ml0 5 (a) (D^&}c2pDT^^rffV\ *i®^k^^^cbfc 0 fc 
fc'U trans-tert 4 — T 5 7 P^^vvKfr/W^ — b 
l^oT7^y^?rfflV^c 0 
(b) 4-7=yy-2-^ H^^<yX7 5 K©M 
20 HJS0i.ll 0 5 (b) ©:fr$5fcfc:JtiC"CKJ&«rfTV\ KSOi^Sr^Lfco fc 

feu 4-r^y y- 2-y h^v-^^y^hyy^jiw^v^Co 

: 1 9 2~ 1 9 4°C 

h»j 112 

2-^h^iX-4- (t°y ^-4-^^75/) ^yX7 5K©^ 
25 (a) 2-^ h=3riX-4- (If 4 — f;l/7 5/) ^^hy/W^ 

H»!ll0 5 (a) ©#feteflaC-CSJ£&fTV\ SH^b^Sr^byto 
f£U trans-tert -:X^VV 4 — T 5 7 n^r^/lofr/W^ — h 

(b) 2-^h=^>-4- (If Ui?V-4— f/KTSvO ^X7^ K©-frj* 
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IR(neat) : 3 4 4 0, 3 2 5 5, 3 1 6 6, 1 6 5 0, 1 5 7 7, 1 3 
5 3 4,9 9 5 cm -1 

mMMi 1 3 • • 

4- [ (t r a n s-4-75/^o^V) 757] -5-^nn-2- 

(a) t r a n s - t e r t —^ S f-)V 4— [ (2-^nn-4-v , 7/-5- 
10 ^ h^v-^oi— /V) T57] ^n^df-V/^/W^— h<O^J5fe 

H»>I7 4 (d) ©;fri&K:ipCTKJE£«rffv\ SHOfc^feSr^Lfco fcTc: 
10 5 (a ) -e#btb^i trans-tert — ^^JiV 4 - [ (4 

15 (b) 4- [ (t r a n s-4-7$7^n^^) -5-^nn 
- 2 - 7 h ^r^yX7 5 K©^ 

n»jio5 (b) <Dj7mzmcxRj&&ft\,\ &m<D4k&m&&i&vtco tc 

fdU t r a n s - t e r t -Zf'f-A' 4- [ (2-^nn-4-^7/-5- 
20 ife^C : 200~202°C 

mmm 114 

4- [ (c i s -4-7?;^n^^) -5-^nn-2-^h 
^f^yX7 5 K©^/& 
(a) c i s — t e r t — Zf^JV A— [ (2-^nn-4- %/T / — 5—^ 
25 h^^7x^/V) 7$;] v'^ o^^r^l^/W^ — h©M 

^I»I|7 4 (d) ©^t?ct©S;^\ JSMtfMfc^&^bfco tz.tt 
U HWlI 10 6 (d) X'&bthtc cis-tert 4 - C (4 
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(b) 4- [ (c i s-4-7?y^P^i/;W) 757] -5-^nn-2 

HJS01J1O5 (b) 0^^2pCT^SrfTV\ ^©te^Sr^J&Lfco 
fcU c i s - t e r t —zf^JV 4- [ (2-^na-4-^77-5 -7 h 
5 3rl/-7zr.=./v) 7 5 7] ^a^^-^U^/W^— h ^11^^ V ^fc Q 

IR(neat) : 34 5 5, 3 4 1 3, 3 1 6 6, 2 9 2 7, 1 6 5 0, 1 5. 
81, 1423, 1353, 1211, 1 1 1 0 cm" 1 

mMm 115 

5-^PP-2-^h^-4- { [trans-4- (7°nt>75y) 
10 n^^/l/J 75 7} ^X7 5 

(a) 4- [ 757] - 5 n u 

- 2 - ^ h^^/^^y- h y ^©M 

HJ£0i| 113 -e#£>tLfc trans-tert -y'^/V 4 - [ ( 2 - ^ n a 
-4-v'7/-5-^ 7$/] i/^ n^.^v^#/W^y— f 

15 (2. Og, 5. 2 6mmol) ©I^fl/V (2 0ml) MUN-M 
/v^^l*-^ (20ml) ZMTtmUX* 1 5 ^l*Nl#Ufc 0 flffciJ 
igb/cfL it^&7KKl^U 1 N-Mftt b y ^AtK^T^p H 1 0~ 1 1 

V V J±X-ffi.7kVMmVtc 0 m.WL&M&mmU 4- C (t r a n s -4-757 
20 ^0-^:7/17) 757] -5-^na-2-7 f^v'^y^MJ/l' (1. 4 
5 g , 9 9%) £#fc„ 

(b) 5-^ nu- 2-7 h^^-4- { [trans-4- (7°ntW7 5 
7) drV/W] 757} W~ f y /U<D&tft 

4- [ (t r a n s - 4 -7 5 7 is? n^^ZsM 757] -5-^nn-2 
25 -7 h^f->^77=M);l/ (2 5 0mg, 0. 8 9 3 mm o 1 ) ®7 9 7 — JV 
(10ml) »7°ntfty7;VrtK (0. 064ml, 0. 893 
mmo 1) SrMl 5^at#tfc^ i^ft (0. 15 3ml, 2. 6 7 
mmol) N J itMWttV^'lr V y ?A (6 7mg, 1. 0 7mmol) £ 



• 




PCT/JP03/03978 



WO 03/082808 



107 



^ / — ju= 1 5/l~^ nn3vW=s//^/ — )V/T^^=- Ti&= 1 
0 0/10/l«) TifggU 5-^on-2-^ h=3r->-4- { [tra 
5 n s - 4 - (^p* t°;V7 5 / ) V/V] 7^7} 'OV- h y /U (12 

4 m g , 4 3%) ' : -' - 

(c) 5-^pp-2-^ h^-iz-4- { [trans— 4— (7°nt>7 5; 
/) ^ p^i^i/j j^y} ^yX7 5 Rco^/& 
»I4 1 (b) ©«iCtSjJ:^V\ mffiO'fb^Sr^UfCo fcfc 
10 U 5-^nn-2-^ f^-4- { [trans-4- (^n^7$7) 

IR(neat) : 3 4 5 5, 3 4 0 9, 3 3 1 3, 3 1 4 7, 2 9 3 1, 1 6 
54, 1589, 1423, 1361, 1207, 1114, 8 0 9 cm" 1 

mmm 1 ie 

15 5-^nn-4- { [trans— 4— (>f y^D fcf/VT 5 /) ^-P P^^rV 
^] 75/} - 2 -/ F^r^XT; 

(a) 5 -y a C3-4- { [trans-4- Wy^PtV>75 7) v-^P^ 

^ei/^] 75/} - 2 - / h=¥v-<yy^ h y 
§ni&#jiii5 (b) <D]imzm^xBafczft\,\ inoM^^tt. 

(b) 5-^pp-4- { [trans-4- (-f y :7°p fcVKT 5 / ) S^p^ 
^V/V] 75/} -2-/ f^-^y/7 5 V<D<grf& 

mmmii (b) (Dfrmiz.mtxBLj&%?f\,\ mm(oikG-m*&m'L-tz. 0 t^td 

b N 5-^nn-4— { [trans-4- (4 V -fv fcW7 5 / ) iy? v^*c 
25 vVkl 75/} - 2 -/ h v^O^/*- f y A'&mXHZ-M^lto 

IR(neat) : 3 4 5 5, 3 4 0 9, 3 3 0 1, 3 1 5 8, 2 9 6 9, 1 6 
50, 1592, 1423, 1365, 1211, 1110, 8 0 9 cm" 1 

mnm 117 

5-^pp-4- { [tran s -4- (v ? /5vV75 /) 9 s9 b/s^^] 7 
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5 7} - 2 - 7 h ^>"<>X7 $ KC-a-JEife 

(a) 5-^on-4- { [trans— 4- (v*7 'fvlTT 5 7) v-^n^^rv^ 
/Kl 757} -2-7 K^rf^y*— MJ/KB-g-jfc 

^8609 115 ( a ) 4- [ (trans-4-7;7 */9 u^deS^) 

5 757] -5-^nP-2-^f^f^)/-fy;I/ (250mg, 0. 893 
mm o 1 ) <7>7 $ 7 —>V (10ml) W&K.'fcfl'-kT ASf t YWL (36%, 14 
8 m g , 1 . 7 8 mm o 1 ) x gft$ (0. 255ml, 4. 47 mm o 1 ) x is 
77**^***?- hV (123mg, 1. 96mmpl) ^Dit^t*6 

io g &mai&t*.-e&fr Us ^km-*- h y ? a -^jpyc ussa b7c 0 mm&mzm 

^y^,^= i 0/lT«ffl) T*^igU 5-^pp-4- { [trans-4- 
(S^^/K^ 7) ^ a-^^/iT] 757} -2-7 
( 2 2 9 m g , 8 3%) £r#7c c 
15 (b) 5-^P0-4- { [trans-4- (^f;V7U) ^P^>> 
/V] 7^7} -2-7 Kv^<yX75 

a*W4i (b) ctg^^m\ nm<Dit^m^^tio tctd 

b x — 4- { [trans-4- (^f;V7 5 7) V^n^f^ 

/V] 757} -2-7 F^rv-<y7^K]J/«Ml,>fc 0 
20 MM : 202~203°C 
118 

5— t7nu — 4— { [trans-4— (^p^7^7 5 7) i^^n^^^y 
/V] 75 7} -2-7 hdf->-0-X7 5 K©^/& 

(a) — 4— { [trans— 4— (^^ o^^^VKT 5 7) n 
25 ^3r;7/l7J 757} - 2 -7 h ^S^Vy^ r- V JV<D&f$t. 

(b) 5—^ nn — 4— { [trans— 4— (^n^yf;V7^ 7) v"^ o 
^df 757} - 2- 7h =¥'7^7X7 5 K©-frfiJE 
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U N 5 — ^ u n — 4 - { [trans-4- (^n^yf;l/75y) S^n^ 
dr^] T 5 / } - 2 -t« b*c is^ls*/- h y ^SrUHBl-^V^Co 
®t& : 169-171 °C 
5 H»J 119 

5-^dd-2-^ h 4 - {: f ( t r a n s — 4 — fc'n y v>^- 1— fiyW 

(a) 5 n n - 2 h^fS/— 4- { [ (trans-4- tfu 1 

10 »J115 (a) -T?#fc4- [ 

75/] -5-^Pn-2-^h^^y/=MJ^ (250mg, 0. 893 
mmo 1) (D^t^JV-fcjVJ^T % K (5ml) W-l, 4 — if^v^zf? > 
(0. 10 6ml, 0. 8 9 3mmol) ,»H!>A (246mg, 1. 7 
8 6 mm o 1 ) 6 0 ftt? 5 B*WbP*MJt»Ufc. 1 NTKSMfc^" b V 

15 t> atK^^Ad^l^ @^^^T*tttti u a&taifcsw- h y ? A-ej&fck utffi bfc 0 

»&«r$#E»HfU #fetufegKSSr'>y *W5^o^ u 
utJvK^//^/ — /V^= 1 "CfflfSlU 5-^pp-2-^ b*^ 

-4- { [ (trans-4-bfnU ^y- 1 -^f;l/^ n^i/;V) 757] 
^^y*^ h V A'fDm&J&H ( 1 8 8 m g ) 3r#fc 0 

20 (b) 5-^nn — 2— ^ 4- { [ (trans — 4 — t°a }) 1 

— <A>*/? u^**/;v) T 5 J ] ^>X7 5 K©-a-fife 

HJfe0!l4 1 (b) ©^lCfi:tK&^tTV\ JMlO'fb'frWSr'a-fifcLfco frtd 
U> 5-^pp-2-^ h^^y-4- { [ (trans-4- t°ny v?^- 1 - 
^;l/i/^p^i/;i/) 75/] hy^M^lCffiV^Co 

25 IR(neat) : 34 5 9, 34 1 7, 3 1 4 3, 2 9 4 2, 1 6 54, 1 5 
8 5, 1 4 2 7, 1 3 6 1, 1 2 1 4, 1 1 1 4, 8 0 6 cm" 1 

MM®1 120 

5 — ^ b*ri/— 4— { [trans— 4— (7^7^ /) o 
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(a) trans-N-^f/V^n^ty-l, 4-i?7 5>'©^ 

3J ^^ixT/V$^^A/W K7^f K (3. 98g, 105mmol) ©Tb7 
t Fo77V (1 3 5ml) Tkm 1 * 3 1 1~1 3°C}d-C, trans- 

tert-^f;V 4-75/ P^^r^/W^ - b (4. 50g, 21. 
5 Ommol) (Dr b7t Kd77> (30ml) % 1 0^ra*MtT*P^fc o 

TfL Sk^TKTzk (4ml) N 1 N-jJcSMktf-f y *-Mc»tt (4ml) % ?K 
(12ml) ©«IK:&l$IS<iKTU ItlfiCtl 5#IWSH$Lfc„ 

s f b9tKP79V (60ml) „ t TA* (60 

10 ml) N Sfrffc^l^ (6 0ml) , As (6 0ml) . 

7f7tKo77y (60ml) SrARfcUBV^TatiiLfco iMfc&jftfcLT, tr 
a n s -N-^^v/^n^ty- 1 , 4-^75^(2. 46g, 9 1%) 

(b) trans-tert — Zf^As 4 -75 / ix;7 p ^df-S/TU (/ ^/V) 
15 ^W^—J*©-^ 

trans-N-^^n^tV-l, 4-^75^ (2. 48g, 1 
9. 3mmo 1) Oh/^y (2 5ml) W®.\^ MtT-<yX7^ft F 
(2. 0ml, 19. 7mmol) SriP^Lfc^Kl, x>T — — * h 7 

ffiV>fc^^^il^#TT-5^f B m#bfc 0 ^ia^T-^bfc^^, v^-ter 
20 h (4. 4 5ml, 19. 4 mm o 1 ) &APX.T, H-^^^b 

fc„ 1 N-Sfflfc*C*^y ?.Mc*g$fc (2 0ml) £APx., 

■7- h y $ &7kmm%m^TT/i'& pttiafctt, ^ n n tjvka-c 2 tuttm ufc 0 

25 Tx «^^^>!7Al?m7.kU «SfiU trans-ter 
t —-ff-A* u^^-^/V (^ ilA"** — h ( 3 . 8 9 g , 

8 8 %) 3r#fc 0 

(c) t r a n s - t e r t 4- [ (4-V7/-3-^ f^7x 
=-M 75/] ^P^rvvV (^^) #A"**— h<D&& 
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mmmio5 (a) <D^mz.m^xR^n^\ mm(Dit^m^^v± 0 tz. 

fcU t r a n s - t e r t — 4-7?y^P^'>^^^-b 
KttfroX trans-tert —Zf'f-jV 4—7 5 / v^*rZ/A' 

5 (d) t r a n s - t e r t — -f^-JV 4- [ (2-^00-4-^77-5- 
/ h^;/7x- 7 5/] v'^n^.^iy/P (/^Vl') — h©#j$; 

«0iJ7 4 (d) ©#«fc»z:Jp£TRjS:«rfTV\ »Ja©{t^«:^Lfc„ fcfc 
U t r a n s - t e r t —~7^~A' 4- [ (4-^77-3-^ f^>7x- 

10 (e) 5-^op-2-7 { [trans-4— 

^ p^^>yl/| 75/} ^yX7 5 K<£>^J& 

HftMl0 5 (b) <0^ftfc2pCTKJ&«rfTV\ %m<D\Y&m L fc Q 
fcU t r a n s - t e r t -Zff-jV 4- [ (2-^pp-4->7;-5- 

15 V\fc 0 

M^C : 184 — 186 °C 

mmm 121 

4- {[trans-4- (fO&AST 5 / ) p^^/P] 7 5/} - 5 - 
^nn-2-/ h^r^yX7 5 

20 mmmi o 7 <Dj=rmKmcTELjfo&ni<\ mm<Dih^m^^±. 0 t/a, 

4- [ (4-75/^P^m) 75/] -2-/ J-^v"<^X75 Kfctt 
fcot, HJfe^lI 113 4- [ (trans-4-75;^ n^3F->7l') 

75/] -5-^pp-2-7 h=3 f -v'-<^X75 K«r^^V>fc 0 
MA : 204~206 C C 
25 HMM 12 2 

4- (7if^°^-4— -fVl-7 5 /) -3-^nt3^yX7 5KOM 

(a) t e r t 4- { [4- (7 5 7*^#^) 7^— ^] 7 5 

/ } 7-^^^- 1 -jjA»tf*i/U"- Y<D&$L 

14 5 (a) <Djjm\£m\lXRf&%:ftt£\t\ iI©^^^tfCo 7c 
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f£U t e r t -"f*f-fr 4-^y7f^V- 1 -ZuV&^U— V SrJRMSHc 

(b) tert-/f;V 4- { [4- (7^/^**^) -2-^nn7^ 

5 wj4 5 (b) ®^^cT^^^v\ mm<Dik&m*&j&\^tz. 0 ± 

fcU tert-^vV '4- {••[4- (7 5/*;^-^) ^oi^yV] 7$ 

(c) 4- (Tif^^-4 — f^757) -3-^no^yX7 5K©^ 
^5£#J4 5 (c) ^^}CpCT^^=?T^V\ mMOte^#j£^Ufc 0 fc 

10 *?U tert-^ 4- { [4- (7^^;^^) -2-^nn7x 
757} 7if'^- 1 b£J?MsH;iffiWc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 45-1. 61 (2H, m) , 1 . 6 

6-1. 83 (3H, m), 1. 83-1. 92 (1H, m), 2. 66-2. 

93 (4H, m), 3. 72-3. 85 ( 1 H, m), 5. 54 (1H, d, J 
15 =8. 6Hz), 6. 70 ( 1 H, d, J = 8. 6Hz), 7. 04 (1H, 

s) , 7. 68 (2H, d, J = 10. 2Hz) , 7. 80 (1H, s) . 

mmm 1 2 3 

4- [ (1 --<^vvK7-feV?i/- 4 f/l') 75/] -3-^nn-iyX7 5 K 
<£>^/& 

20 »^!l4 6<D^-fe«CT^^fT^V^ N nm<Dik&!®%:&f$ l VtL 0 fcf'U 
1 2 2 T*#fc 4 - (Tif^^-4— 7) - 3 n n^yX7 5 

1 74-1 7 5^3. 
IHfeM 12 4 

25 4- [ (1 -^7^;l/t'^y^7- 3 -- 75/] -3-^nn^>X7^ 

(a) t e r t 3- { [4- (7 5/*/^-;U) 75 

7 } tT^y 1 -^7/^=¥^l/- 
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U t e r t tf-<y 1 -jJAs&^isU— h&ffifcfc 

(b) tert-^A- 3- { [4- (7^*;^;V) -2-^p7! 

5 ^»!i4 5 (b) (D^mm^x^m^nw »a©^^sr^uyto fcfc 
t^y i -^/v/K^v'w— h&mmzm^tco 

(c) 3-^nn-4- (fc^<y 5^- 3 -J ;VT 5 /) ^^X7 5 K©M 

^»>I4 5 (c) ©mni:ta£^\ aao-fb-^sr^fifeuvto fcfc 

10 U tert-^P 3- { [4- (7?/^^=/V) -2-^an;7^ — 
^] T5/} ^-l-^/U^^l — b^JE^fflV^Co 

(d) 4- [ (1 -^^S^/Hf^y 3 — fA-) 75/] 
XT 5 K®M 

lHife#ij4 6 <DjfW;KmCXBLfo%?T\ / \ mm<D4k-&M%&J&Vtc 0 fcfcU 3 
15 (tf^y v 5 ^- 3-^VVT5/) ^VX7 5 K&JJJflBHcfflV^fco 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 4 2-1. 6 8 (4H, m) , 2 . 2 
9-2. 60 (4H, m) , 3. 42-3. 57 (2H, m), 3. 70 (1H, 
s), 5. 48 (1H, d, J =8. 8Hz), 6. 71 (1H, d, J = 8. 
9Hz), 7. 05 (1H, s), 7. 18-7. 35 (5H, m), 7. 63 
20 -7. 7 6 (2H, m) , 7. 8 1 (1H, s) . 

nnm 125 

trans-4- [ (4 -T 5 / ^ o^df^/U) 75 7] 

(a) tert-:/^vV trans-4- [ (4-V7/7i=;V) 75/] 
25 ^ a ^ vv^# /W* / — h tf>-^j& 

M10 5 (a) ©*jSfefcJHCT»SSrffv\ SH^b^Sr^U^io 
ter t-^ t r a n s — 4— T^/^n^^W"- b 

t p -/n^yy^ h y ^m^\^m^it 0 

(b) tert— r/^vl' trans-4- [ (2-^nc-4-v'7y 7i- 
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U t e r t --ff-As t r a n s -4- C (4-^7/ !7:c=A0 757] f 
5 (c) trans-4- [ (4-7^^o^^) 7U] 

n»!i5 9 (d) <Djjmzm^T5Li&&fi^\ mm<Dik£rm&'&j& fcfc 

U t e r t -Zfj-Sl' trans-4- [ (2-^nn-4-i/7y 7x- 
10 IR: 3 3 2 9, 3178, 1601, 1392, 1145, 1037cm -1 

mmm 1 o <Dj?m\zLmr,x&!fc&ft^, urK^-rm-mm 126 ~mmm 1 3 

0<Dte^£^bfc o /cfcU4-T5 /- 2-^ h^r^X7 5 K^Jfrf- 

mmm 126 

15 4- (>^p— ^iy/vr^y) -2-^h^y/7 5K 

M : 1 5 6-1 5 9°C 

mmm 127 

XT 5 K 

20 IR: 3 3 09, 3167, 1643, 1581, 1342, 1103, 806 



mmm 128 

2-^ h*is-4- [ (fc?y v^-4— 757] ^X7 5 K 
: 1 8 0 ~ 1 8 3 °C 

25 mmm 129 

2-^ h*i/-4- C (fc>y v^-2 — f^^M T^y] ^X75 F 
IR: 3 3 9 8, 3167, 1647, 1581, 1326, 1029cm -1 

n«y 130 

2 -^^^v--4- (f f7t Kn-2H-^7y-4-^/l/7^y) ^>X7 



c m 
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5 K 

IR: 1 58 5, 1334, 1215, 1084, 806cm -1 

mmm 131 

»^ii4 5 (b) ©^fem2PC"rsjE&S:fTV\ mm<Dib&m%&f&isfc 0 ztctd 

U i*^13 0-C#fc2-^b^-4- (Tf7t KD-2H-t°7>-4 

: 2 1 8~2 2 0°C 
10 13 2 

2-^h^ix-4- (t°y i^v-3— r^T5:y) ^yxr$.K©M 

(a) y^/V 2-p< h^^-4- (If ]J v^-3 — f/V7?y) -<^/ai— 

h©-s-J& 

!fe!t#iJ10 5 (a) ©#ftfc:ipC"CKJ&3:fTV\ ffiffi©-fb^&-£-/£ tfc, 
15 tert-^^ 4-T5;^a^^A^ k - f£ 3-7*0^ 

U pt^vl' 2-^ b^r^-4-' (t p y i^V-3 — f;W75 7) ^y^/x- f*£r 

20 jBCH-mffiv^ 

m& : 164-166 °C 
gSJfc09 13 3 

2-^ (t°y> ? ^-2 — f;W75 7) ^yX7 5K©^ 

(a) *°?As 2-?t h^->~4- (tf-y >^-2--f/V7 5/) ^V^/x- h 
25 ©£-/£ 

»J10 5 (a) ©#fefcm£-CSJE&«r?TV\ SJBOte^Sr^Ufco /c 
f£b. t e r t—Zf^As 4 -T ^ J o^^rv'^/W^ — h h 2 — :7*n-=e 

try ^^w^v^fco 

(b) 2-^^-4- (try i?y-2-w$/) ^>X7$ K©#/& 
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m&m8 5 (b) (D^m^mcxKft^m\ mm<D4k&m&<a-j$.vfe 0 fete 

: 226~227°C 
5 MMW 13 4 

4- { [ (trans — 4 — T$ 7 i'y n^dr isjV) y ^vi/] — -2 — y 

(a) tert-^ trans-4- { [ (4-^7/-3-^ h^>7 
^ — ^) 757] y ^vW is y n -^de vvi^ y — h <£>^j$ 

10 ^ffi«H0 5 (a) ©^fe^3pCTSJEfi:SrfTV\ »ffi©te-£4&&£-fifcbfc 0 fc 
fcU tert-^;V trans-4- (75;^f^) n^^f «>yV;& 

(b) 4— { [ (trans — 4 — T$ y n^^r is A*) y T$ y } — 
2 - y h ^ v^o-XT 5: K<D^Efc 

15 »j5 9 (d) <DjrmizmtxBijfc%ft\,\ mm(Dfc&m&&j&L,tz. 0 tctc 

U t e r t -Zf^/U trans-4- { [ (4— >77 - 3 -y h^iyy^ 

— ;X/ ) t 5 y ] y a^^v-yi^/i^y ^_ j. ^3^\z.f^\^ a 

IR:1 6 5 1, 1 5 8 9, 1 3 7 7, 1 2 6 5, 1 0 3 0, 8 1 0 cm" 1 

mmw 135 

20 4- { [trans-4- (T^yy v^^is/U] T % y } - 2 -y 

(a) trans-4- ({[ ^^*JjVi>r*c^) #/l^-,/iy] T 5 y } ^f- 
AO ft? n^$-V'>'%;U7$^^<D&j$ l 

trans-4- (T^yy ^vU) iyy v^^-y-^Jj/isyg^^ ( 1 5 g , 9 5. 
25 4mmol) (D^^ly (30ml) ISffi^ca^y^ (16. 3 
ml N 114. 48mmol) &j}Uz_ 0 'Cl? 2 N tK^Y^ h V ^ AtK^^ ( 2 
2 8. 9ml, 2 2 8. 9mmol) IrlTU ^i&T? 1 8 ^mmWVtc 0 IN 
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F^77^- (^^r^>- : f|5S6rc^V=2 : 1~1 : 1) l£«fct>*t§|l 
U trans-4- ( { [ (^^S^H*-*^) j&yptff^i/] 
/U) ^PA^t^/v^d!. 99g) 41 i 5mmol> 43 o /o) 

5 (b ) .^y^l/ {trans-4- [ (tert-^h Sri/UAstf—A,) T % 
S ] ^ o ,y ?~A<ijA,*} — y GD-&f& 

trans-4- ({ [ (*<ls*?A'**Zs) jjAstf-fl,] T 5 / } * =f-?V) 
^nA^^Kdlg, 3 7. 7 5mmol)©tert-^; 
-7l" (110ml) mWiZ. V V =.<5-A>T % V (6 . 31ml, 45. 3 
10 mmol) , i?7x=^*J|/i/7??K (n. 4g , 41< 5 2 mm o 1 ) 

*#fcffl«3^>K TkSrAD^ttttJbfeo *4RJ|frft|8U #fett*:aHiE«r 

1 ) «k 9 mm u Mm^f-A^-vmnA &n?^t r-os^ {trans- 

15 4- [ (t e r t h ^ 7^y] n^dr;^} 
— h (2. 35g, 6. 58 mm o 1 , 17%) £r#fc 0 
( c ) ^^vvV' (t r n^^r^/V) ^ ^-/^ — 

-O-^A- {4- [ (t e r t--7h$~>#J\s7$=.;V>) 75 7] S^n^f^ 
20 A>\ tf-AsUAs^t—Y (2. 5g, 6. 8 9mmol) ©fh7tKP77> 
(25ml) ^i&fc 4 N8«- e^-3ri^ (25ml) ^DiflT' 2 0 BtfflfK 

7P^7W^-h ttlfett (1. 83g, 6. 15mmol, 8 9%) £#fc c 

(d) ^Vv?/V {trans-4- [ (4-^77-3-^ h*f7^—sU) 
25 7 5 7] P^=3r->vW ^ ^ylofr/W* ^ — h <Z)^j& 

|H»1J10 5 (a) ©^fu$CTSJ!&m\ bfc 0 
^Vi^/U (t r ans-4-757i77 P^dri/vl/) ^ ^ylo&/W< ^ — 

(e) 4- { [trans— 4— (75 7^ ^Vl^) Z/f ct^^r^/l/] 7 $ / } — 
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5 IR: 3 3 0 5, 1562, 1338, 1211, 1026cm -1 

*«U3 6 * 
3-^nn-4- [ (2-fn!Ji?y-l — f/v^^v) 75/] ^X7 5 K 

(a) tert— -f^~A^ 4-^7/7x-;^/^-b©^ 

10 4-v / 7/7-J'>' (5 g, 4 2. 3mmol) O^nn^yil (2 0 
OmL) \Z.fikM*J t -y^Jls (11. 1 g, 50. 8mmol) ^Pxl/c^, O 
"CKl-Cv^^WT 5 7 t°y (1 . Og, 8. 5mmol) £r#P;^t&f£T 3 

§£U tett-^V 4-e/7;7i^/W^-f (5. 7 9g, 6 3 
15 %) £#fc 0 

(b) tert-7^ 4-^7;7x-;V (2-t°ny^y-l — 

t e r t —•7 s $->\' 4 — isT S As* A"***- V (3 00mg, 1. 3 7 

mmo 1) ON, N-^fMM7 5 KJgffc (1 OmL) ^0°C{CT7K^b 
20 tMJ!)A (121mg, 3. 0 2 mm o 1 ) SrJP^. % 1 l$WJfc# Ufco 

KMi-: 2 - ^ n pxf o-;l^IiI ( 2 3 4 m g , 1. 3 7 mmo 1) £r 
M TLX 3 NfW«# L-fc^, 6 0 °Ci^um L-T 4 B#flfc!jQf&SI# bfc e JCI-tK^-^ 
hy«>^ (12 1mg) „ 2-^nnxf;kt°o-/HtS (2 3 4mg) £r#P 

25 i»7k*§^ B^^^«T*P^. 7Kji^^^T«2IlIttmb^7kM-7^v^ 
^A^ftjlUfc, aSESr^y •ftfA'Vxi^ b^77^- KlTfllfiRU t e r t — 

( 2 5 9 m g ) >H#fc 0 

(c) 4- [ (2-^nyi/y-l-^f;Vx^) 75/] -O-XT 5 K®^ 
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at 

U tert-^f;V 4-^77 7x^ (2 -t°n U v'y- 1 -- f ;^xf 

5 (d) 3-^po-4- [ (2-fny$?y-l — f;>xf;V) 75/] ^ 
XT 5: K©-£fife 

ISife0!l4 5 (b) (D^^^CT^^fTV\ S«^b^«r^b*io fctff 
U 4- [ (2-^P'Jv?y-l-^;^f;V) T$y] ^yxr^ F&m%Hz. 

10 1 H — NMR (DMSO-d 6 ) 8 ; 1. 68 (4H, br), 2. 65 (2H, 
m), 3. 25 (2H, m), 5. 7 3 (1H, t), 6. 71 (1H, d, J 
= 8. 6Hz) , 7. 07 (1H, br), 7. 69 ( 2 H, brt, J = 8. 
8Hz) , 7. 80 (1H, d, J = l. 8Hz) . 

mnm 137 

15 cis-4- [ (2-7^;^P^/V) 75/3 -3-^on^X75 

(a) cis-4- [ (2-7^^o^-^) 75/3 ^/^HIA' 

(lg, 5. 56mmol) , hU * (SVCj^JJ 
20 v^Tir h >-) S?/^^^^ (0) (50. 9mg, 0. 06 mm o 1 ) „ 
(+) -2, 2' -tf^ (v?7x-;U*^7^y) -1, 1' -\f-T-7^V (1 
0 4m g, 0. 1 7mmo 1 ) s c i s -1, 2-??T§;^n^t>' (1. 
9 g, 16. 7mmo 1 ) „ t e r t -7*f^t MJ^A (74 7mg, 7. 
7 8 mm o 1 ) (D hfr^l<'f®fc& 9 O'CfclT 4 R#|ffliJM«fc Lfc 0 S^ISSrJfrSl^ft 

§£U c i s-4- [ (2-75;^n^V^) 'O'S—hVA' 
( 7 0 2 m g , 5 9%) Sr#fc Q 

(b) c i s-4- [ (2-75;^p^;H r$y] ^yX75 k© 
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fcU c i s-4- [ (2-7^^0^^) 757] ^/=f!J^ 

5 (c) c i s-4- [ (2-7^/^n^i/;l/) 75 7] - 3 n u^< 
yX7 5 K<D-£f& 

HWJ4 5 (b) <D^&f£3pDT^J&&?T&V\ mS^b^Sr^b/Cc 
fcU c i s-4- [ (2-7^^n^;V) 75 7] ^X7 5 KSrJ^ 

10 1 H-NMR (DM SO— d 6 ) 6 ; 1 . 31 — 1. 41 (3H, m), 1. 5 
2-1. 62 (5H, m) , 2. 98 ( 1 H, b r d) , 5. 65 (1H, d, 
J = 7. 9Hz) , 6. 74 (1H, d, J=8. 8Hz) , 7. 04 ( 1 H, 
br) , 7. 66 (1H, dd, J = 2. 0, 8. 6Hz) , 7. 70 ( 1 H, 
br) , 7. 80 (1H, d, J = 2. 0Hz) . 

15 »J 13 8 

trans-4- [ (2-757 is As) 757] 

75 k im.mi&<D<£-m 

mzmvxm&mk&ft^mm<D4h&M&&j$,^fro fcfcu c i s -i, 2- 

20 i?75 / ^ n^fy©^!5 IC t r a n s - 1 , 2-^7?/^o^t 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 19 — 1. 5 1 (4H, m) , 1 . 6 
4-1. 73 (2H, m) , 1. 8 7 — 1. 9 0 (1H, m) , 2. 06 — 2. 
09 (1H; m) , 3. 27 (1H, br), 5. 62 (1H, d, J = 9. 9 
25 Hz), 6. 92 (1H, d, J=8. 8Hz), 7. 11 (1H, br), 7. 
70 (1H, dd, J = l. 8, 8. 6Hz) , 7. 82 (1H, d, J = 2. 
0Hz) , 8. 00 (br, 2H) . 

mmm 139 

trans-4- { ( 3 -7 5 7 n^^-ls/U) 757} -3-^ a 
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(a) trans-2- -lH-^V^^K— 
/V-l, 3 (2H) -^^©^fife 

cis-2- -1H — 

5 3 (2H) (5g, 2 0. 4 mm o 1 ) 07 h 7 fc Kn 77 VjWRfc 0 

'CttMJxf/l/T?^ (5:.*7mL, 4 0. 8mmo D'^fcl-^y 
n l) k (2. 4mL, 30. 6 mm o 1 ) SrJH;*., SHIT? 2 R$|R|ft 

io »I©N-^f ;vt°n y i>y y»7^bt b y (4. og, 6 1. 

2mmol) Sr*Dx.. 9 0 o C^T 2 0#P^#bfc o K«£?$«7k, 

»i© — /umm\z/< ?w j±/$m (2. 5 g ) &;&n ^xnt^is^, 

15 T^-T4B#ra»#Ufc„ S^^7^f MI«it5ri(a!) trans 
-2- (3-T5 / v^P^^/V) -lH-fy^yK^-l, 3 (2H) 

(b) trans-tert-^f/V 3 — T 5 J V/Vjfc/W*.* — 

20 trans-2- ( 3 -T 5 7 n^^U) — 1 H — ^i VA V K — /V— 1 , 
3 (2H) -^yO^nc^^yitM^t-^f/V (8. 9g, 40. 
8mmo 1) ZMtL, S0«£r^L<fc o v'y^Wn? h^77 

— fcXffiM bfc S-feHfrSr 4 0 %t* f-jVT % >- * 9 / (10 0 

mL) to^>U 7 0^111X2 R#R0i*#b;fco RjEfrflfcigrftJlg^ ftS6^^^«r*0 

77^H:tiIU t r a n s - t e r t-Zf^-JV 3 -T $ / >^ n-^i/ 
/u;fr/W«^— b (2. Og, cis-2- (3- fc KP^^n^ ^fAO - 
lH-^y-fVK^V-l, 3 (2H) -i?t^5>5lSt?4 8%) 2r#/c 0 

(c) trans-tert-^f/V 3 — [ (4-^7/7x^;l/) 7 5 
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/] n^^v'yl^yW^ — 

4-70^^^)^ (5 0 0mg, 2. 7 8mmol), h ]) X 
^^U^VTirh^) vv^v^^ (0) (2 5. 4mg, 0. 0 3 mm o 1 ) , 
(+) -2, 2' — fc?\X -1, 1' (5 

5 1. 9mg, 0. 08 mm ol) > trans — tert —Zf^Jls 3 — T $ 7 
v^.^cl'jl'-ZuvA^^- Y (6 5 5mg, 3. 0 6mmol) x t' e r t — zf 
h^W" hV (3 7 4mg, 3. 8 9mmol) Oh;Vxy^?:9 Ot^ 

10 U * □ v b ^7 7 ^ - iu"Cf S L, t r a n s - t e r t -^/V 3 
- [ (4-i/Ty7x^;l/) T$y] S^u^r^/l^W*;*— h (3 5 4mg, 
4 1 %) ?r#fCo 

(d) t r a n s - t e r t -l/^/V 3- [ (2-^aP-4->777x 
—/V) T5/] B/s#5/;V*^/^- 

15 mM&\4 5 (b) (D75felC«TK/&£?T&V\ mM©^^)^^Ufc 0 
7*cU trans-tert-/^ 3- [ (4->77 7x^) 7^] 

(e) trans-4-{ (3-757^0^^) 7^/} -3—?u 

20 nMi4 1 (b) <D^m^m^xR^n^\ ms^b^sr-a^cbfc, k. 

fcU t r a n s- t e r t-^/U 3- [ (2-^nn-4-<>7;7x- 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 32~1. 72 (10H, m) , 3. 

04 (1H, m) , 3. 84 (1H, m) , 5. 05 (1H, d) , 6. 77 

25 (1H, d) , 7. 07 (1H, br) , 7. 68 (1H, dd) , 7. 72 
(1 H, b r ) , 7. 8 0 (1 H, d) . 
MMW 14 0 

4- [trans - (4 -75 / v^^i/A') 75/] - 2 - ~7 fV^vi^U 
XT 5 K©^ 
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(a) tert-^ trans-4- [ (4-i/T/-3-7;^n7x 

fcfcU 4 - 7* n^e- 2 - h !) e r t -/f /V tra 

5 n s -4-T5 y^^n^.^v'7V^7/W^^— b§rM^ffiV^fc 0 

(b) 4- [trans- (4-7^^n^;V) 757] -2-7Aofr- 

»j5 9 (d) (D^m^m^xRjt^n^\ mmcoit^m^^t^o 

fc:U tert-^A' trans-4- [ (4-i/77-3-7;^n7x 
10 =-jV) 757] v^^a— ^f-v-y^/w^^— h^^Mv^f^o 
Bt& : 166~167t 
^JfeM 14 1 

4- [trans - (4 -7 5 7 a^-dr^v) 757] -5-^pp-2- 
7;vtn^yX7 5 K©-^ 
15 (a) t e r t — zf^A trans— 4— [ ( 2 — ? n n — 4 - i77 7 — 5 — 
-7jv$rx2 Z7^—/U) 7 5 7] $/jrv*>*-isA'jjn"<*~- b<D&J$, 

nwii4 5 (b) (Dxmzmx^xBL}fo&ftfa\ mm<Dib&yo&&}&vti 0 ft. 

f£U 14 0 ( a ) T-#fc t e r t trans-4- [ (4 - 

777-3-7;btn7x^) 75 7] ^/Kfc/W*/. — h 

20 ffiV^fc 0 

(b) 4- [trans - (4-7 5 7 77o^7/V) 7 5 7] -5-^ no 
-2-7/^0^^X7 5 KcO-n^ 

^»J5 9 (d) <Djfmzmtxfcjfc&ftt&^, mm<Dfc&m%'&j$,^fr 0 ± 

U t e r t trans-4- [ (2-^n n - 4 - i77 7 - 5 — 

25 7/l^tn7x- /V) 7 5 7] 9 s9 v^-^ i/fritA"** — Y ^:WM\^^^o 
' 1 6 0~1 6 2°C 

mnm 142 

4- [ (1 — <Vv ? /PbT^<y v?V— 4-^VV) 757] -2-7h^>-5-7 
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(a) 2- (5-^ h^ri/-2-^f^-4-=hP7x=;l/) -1H — < 
1/ Y—jV— 1 , 3 (2H) 

5-^ h^-2-^f;V-4--bn7x^75y (3. Og, 16. 5 
mmol) (DffiM (3 0mL) mm^M^??^ (2. 7g, 18. 1 
5 mmo 1) %mUVl 1 0°CK1T 3B#P^#bfc 0 ^M$g^£MBET^5fe U 
#btb/ca^^#7K@m (3 0mL) «g#PU 1 0 0°C^-C5B#r H m#L-fe 0 

t\c£<0 2- (5-^ b^-2-^f;W-4-=bo7x-;V) -1H — f y 
-f^K-^-l, 3 (2H) (4. 2g, 8 2%) Sr$fc«fe*&5fci LT 

10 #fc 0 

(b) 2- (4-7^-5-^ h^-2-^f;V7x=;V) - 1 H— f y-f 
1/ Y—;^— 1 , 3 (2H) — S^VO-g-J^ 

iIM3 (a) 0^|Jl!|Ct^^V\ mJSO^fe^^LfCo fcfcU 
2- (5-^b^-2-^f/V-4--hn7x^;V) - 1 H — rV'f^K- 
15 7V-1, 3 (2H) -S^>SrJD|0ftfc:JBV^fc: o 

(c) 4- (1, 3-i?&*ry-l, 3-v ? tKc-2H — fy^r^K— />— 2 

-2-y h=^>- 5-y =f-)V<l/V=- MJ/V©^ 
2- (4-T57-5-y h^f-iy- 2-y -1H — f yW ^ K 

—/V— 1 , 3 ( 2 H) - ( 2 8 0 m g , 1 . 0 mm o 1 ) ( 0 . 

20 4mL) *5j:t>*7jc (5mL) ^»U, *i£T. IBMBH" h V (1. 2 

mmol, 8 3mg) (2mL) 5:lTL 1 0^1*^5 r. £ tJl«t 9 

^Ty^^^^^rMU^ 0 v'Tyf^^A (3 2 5mg, 5. 0 

mm o 1 ) &&T*i/T^ik$£—m ( 3 6 0 m g , 4 . 0 mm o 1 ) <D7kfeW ( 5 

mu \z.mmvit^T>r~tJ>>mmm*mutexffiTvt^ 50^x2^ 
(20) s jmm*mn&&*-vm&i.it 0 mwt^?*^v^xmkfe. m 
wt=^^=2: 1) \z.xmm-rz>z.kfo£*)s 4- (1, 3-my-i, 3 

-3?fc h*n-2H— f y-Y^K— 7^-2 — -2-y h=¥'y- 5-y 
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MJ/l/ (112mg, 3 8%) &ffl8&®mk VX&1t 0 

(d) 4-T5/-2-7* 

4- (1, 3 — i/t Kn — 2 H — i Is Y—JV— 2 — W 

/i0 -2-^f^^-5-^f;^^MJ;v (lOOmg, 0. 3 4 

5 mmo 1) (D^?y— /V (1 OmL) &m\HT h 7 t FP77V (5mL) *3<fc 
0^3 5%fc K^v^tM^ (15 5/zL, 1. 7mmol) ^flL, 

5 B#rfl»#m, 5 o °ct- i mmmw s^^tafp^7X*5 «t ussfnswzk 
^»b@^^^-ettWL.fc^ (30) , mmm&mn'km.7kx*mfrvtz.o m 

4-7^-2-^b^fv'-5-^f;^yy=h!J;l' (40mg, 7 3%) £r 

(e) 4-^a^-- 2-^ h=^>- 5 ^vWO-^~ by 
4-75;-2-^f^rv'-5-^^vy=M);V (40mg, 0. 2 5 

15 mmo 1)^4 8%HB (140juL, 1. 2 mmo 1 ) *5j;t*7k (1 

mL) »U tK^T, M^ttby^A (2 0mg, 0. 3 0 mm o 1 ) <D 

Tkmm (o. 5mD zffiTvi o&mmw^zzt\z£yz?T^-vj*m&m 

^PMbfdo ^fcfH— m (17 7mg, 1. 2mmol) ^4 8%HBr7k (5 

(35mg, 63%) fc^-fe^i: lt#fe 0 
25 (f) 4- [ (1— <<Zs*?A'V'<V S^-4->TA') T^7] -2-p<h3r^- 
5 - ^ f/w^y^ h y ;kd^ 

»J10 5 (a) CTSJft«r?rV\ JSH^^IfeSr^fifcUfco 

fcU 4-:7*n^-2-^ h=¥iX-5-^^V-<^y=hy^^M^|-{-ffiV^fc 0 
(g) 4- [ (1 Zl/^jV^^yitls-A-^As) 75/] -2-* h*Zs- 
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5 - * f^^XT 5 

»J4 1 (b) O^fe^CT^^VX mS^k^^^b^Co fctd 
L, 4- [ (1 -^y^t°^U — f/V) 7^/] -2-7^=^-5 

5 ?M : 1 5 3 — 1 5 6°C 

1 H — NMR (CDC 1 3 ) 5 ; 1. 5 0-1. 7 0 (2H, m) , 2. 00 
-2. 14 (5H, m), 2. 22 (2H, m), 2. 78-2. 95 (2H, 
m), 3. 40 (1H, m), 3. 55 (2H, s), 3. 82 (1H, d, J 
= 7. 5Hz) , 3. 92 (3H, s) , 5. 53 (1H, br s) , 6. 1 
10 1 (1H, s) , 7. 2 5- 7. 4 0 (5H, m) , 7. 57 (1H, br 
s), 7. 87 (1H, s). 

mmm 143 

15 »Ji 4<D^?feK:^CT£aS£fTV\ m®®fl^#>£r^/&Lfc 0 ThfcU m 

mmi 4 ir#t4- c u-^^^t^y ^-4--tao r^y] -2- 

MM. : 1 9 4~1 9 6^C 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 35 (2H, m) , 1. 76-1. 
20 90 (2H, m), 2. 50-2. 70 (2H, m), 2. 85-3. 00 (2 
H, m), 2. 30-3. 50 (1H, m) , 3. 84 (3H, s), 4. 91 
(1H, d, J = 7. 9Hz) , 6. 16 (1H, s) , 7. 02 ( 1 H, br 
s), 7. 33 (1H, br s), 7. 52 (1H, s). 
HJfcM 14 4 

25 5-^nn-2-^ 4 - (t 0 -<y> ? V-4 — < J^Jr^) ^yX7 5 K 

(a) 5-^an-4-tKo 2 - ^ h ^^fi^BM 

4-T$7-5-^na-2-^ b=3rv^,&#^ (1. 0 g, 5. 0 
mmo 1 ) 1214 8%HB F 4 zfc (1 - 6mL, 12. 4mmo 1) *3j;Tjyc (5 
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mL) SrSfelJOU 7k^T, Wffim-thVVJ* (3 4 5mg, 5. 5mmol) (O 

imm (3mD *iTU2o^ran^ufc. *ffmb/te^itj»*sraiijti-ar. 
kiz&v i?r <? j^m. (sit i . 3 g ) bfco #$?t y- ? j*m.%m 

m (5 0mL) UlBiStl 0 0^fcTlB£ffafg#U7h o SliiCtlI»ifs 

mm&*?S— A* (2 0mL) ^Ti&te^-A' (lmL) ?:IT 

U ^ia*-C#ffibfcSU *££»#bfc„ MlriffTiil, Mir^y* 

10 -^ty|;:T)5fe#t5r tmi 9 % 5-^nn-4-t Kp^>-2-^ f^r 
f§kJ&«6* ^ ( 5 1 8 m g , 4 8%) SrBgp ^-fe^* t LT#fc„ 
(b) 5-^BD-2-^f^-4- f^^"=3r^) 

5-^BB-4-t Fo 2 h ^r^S#Mfe^ 9vl" ( 2 2 0 m g , 1 . 

15 Olmmol) (20mL) , 1 — t e r t — "? Y ^r'sjj 

(4 0 9mg, 2. 0 3mmol) ^i^>7;^f 
I/VMJ-n — zf^jVfc^-fo^ls (49 0mg, 2. 0 3 mm o 1 ) Ir^JDL, 

mmvtc& (2®) s mmm&ffim$m&T*ffl&vfr 0 mmrr^^^mm 

fS^ttJ; «9 X tert-^/V 4 - [ 2 - ^ n n - 5 - * V 4 - 

^rix] tr^y 1 -^/v^^w— b (5 i 

Omg) M6»at#fc. tt©^nn^^y (15mL) *g$ftfd 
SlfilutMJ7;^n« (lOmL) SrSSflPU lBtRSmML KJ&i&KSrfcfc 
25 B.-r&£:~f%Z.kfc£*)m.5-?vx3-2-* b^r^-4- (fcf^yS^-4- 

*o B pSrN, N-^f/V*;^7 5 K (1 OmL) K:igfl?U ^/Pi»T5 K (2 

OO/jL, 5. Ommo 1 ) 3o&Tf2 5%1~ h V *7 h^fK-* 

t (9 5 0^L, 6. Ommol) ^^iOt 8 0 tl^t 3 ^Wf # bfc 0 ££>fc 
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*S^H: i ¥Sl7^^ (2 0 g) Sr^JPU 17 0-18 0°C(C1T6R#P^ 

. (^uotJvW* : * 9 J — A>= 9 9:1) \£Xfit9tt%> - t K £ Y) 
-4- [ (l-afc/uS/Hf^y i»-4 — f/V) ^v"] 
5 75 K (1 1 2mg) SrMMfti ttifc. (1 1 Omg, 0. 3 5 

mmol) <D*ZJ— A* (lOmL) f^\Z.MGiT&ftfr*— As (130/iL, 
1. 7 6 mmol) 6 0^£^#&«2l#ra»#Ufc„ K*Si£J&«r« 

2 8 %7^~7zk= 9 0 : 10 : 0. 5) KX^MT^ Z. t K £ 9 5 
10 -i?nn-2-^ (^yv?y-4-^ W^) ^X75 K 

( 2 6 m g , 2 6%) £ fi-fef&Tfc £ UT#fc D 
1 H — NMR (DMSO-d 6 ) 8 ; 1. 4 5 — 1. 6 5 (2H, m) , 1. 
78-2. 00 (2H, m), 2. 55-2. 68 (2H, m) , 2. 90-3. 
00 (2H, m), 3. 92 (3H, s), 4. 74 (1H, m), 6. 85 
15 (1H, s), 7. 45-7. 60 (2H, brm), 7. 82 (1H, s) . 

mmm 145 

5-^pu-2-7Mp-4- (fc^y v^-4 — <J^T^J) ^VX7 5 K 

( a ) t e r t -Zf^A^ 4 - { [4 - (75 7 #/WH=A-) -2-^nn-5 
20 -7;^o7i^] 7^;} fc^y 1 — jfr/Htf^S'l'— h £5<fct)?t e 

r X—zf^A' 4- { [4— (7 5 7*;^^) -2-^pp-3 -^/^a 

-fy/oyV- ^ (2 0mL) \zMWS\§ 5 (c) "e#b*Wtt e r t 
7 V 4- { [4- (7 5 7*M^) -3-7^to7i^] 757} 
25 y^y-l-^A'^'VWb (2 9 Omg, 0. 8 6 mm o 1 ) $$£TIN-? 
pp^^^WU' (115mg, 0. 8 6 mmol) b 6 0 °CIC1T1B# 

Hf)Httgf 0 ?r^^x^T^t^t5C: t (££9 t e r t 
yi, 4- { [4— (7 5 7*^#^v) -2-^nn-5-7;^P7x^;i'] 
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75/} tr^J 1 f (10 2mg, 3 2%) teXTfte 

r t-7^vV 4- { [4- (7 5/*^-/>) -2-^nci-3-7/V'^-c2 
7^~/l/] 75/} t^ys^-l-^/Vtf^S/W- h (5 5mg, 17%) £• 

5 (b) 5-^nn-2-7;Vto-4- 4 — 4 AST 5 / ) -<^X 

7 5 K©-frfi8 

HJ60O4 5 (c) (Dj7mzmtxEijfc%ft\<\ is©i^ir^ ufc 0 fc#r 

U tert-^ 4- { [4- (7^*;^-^) -2-^nn-5- 

10 1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 0-1. 4 5 (2H, m) , 1. 
72-1. 85 (2H, m) , 2. 50-2. 60 (2H, m), 2. 85-2. 
95 (2H, m), 3. 30-3. 50 ( 1 H, m) , 5. 55 (1H, d, J 
= 7. 9Hz) , 6. 63 (1H, d, J = 14. 2Hz), 7. 22 (1H, 
brs), 7. 37 (1H, brs), 7. 61 (1H, d, J = 7. 9Hz). 

15 14 6 

3- ^np-2-7MP-4- (fcr^y^y-4-^fA'7 5>') -<^X75F 

lfe&£#!!4 5 (c) O^&iJiSpCTBO&SrfTVX m®^^&^/&Lfc„ fcfc 
U »J14 5 (a) -CUttert-T*^ 4- { [4- (75/W 
20 -2-^0-3-7^7x^1 75/} f^y^V-l-^^^ 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 2-1. 5 0 (2H, m) , 1. 
74-1. 88 (2H, m) , 2. 50-2. 62 (2H, m) , 2. 90-3. 
00 (2H, m) , 3. 35-3. 55 (1 H, m), 5. 58 (1H, d, J 
25 =8. 2Hz), 6. 66 (1H, d, J = 8. 6Hz), 7. 25-7. 40 
(2H, brm) , 7. 51 (1H, t, J = 8. 8Hz). 

mmm 147 

4- C (1 -^y^;Hf^y 7 5/] -2, 6-^7/V^-u^ 
VX7 5 K<D£/& 
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(a) 4- [ (1 -'O'vvV'fc^y — (M -2, 

2, 4, 6-MJ7/VtP'<V > /-fy/l' (1. Og, 6. 37mmol) O 
N, N-^fM^T5F (5mL) ^l^^y^A (2. 6 3g, 1 
5 9. lmmo 1) »U l^«L^f 3 4-7^-l-^^t° 
(T. '3 3^, 6. 3 7mmo 1) ^I^tlTW^^Wfl 

(2©) , ^-aii^^^K-e^Lfco ^t^^->^Ax^^^ ^ 
»^je©*u mbtifrmm*i'V*v s /i'?v^ v???*- (20-50% 
10 ^m^v-^^^) ttmt^iiia^ 4- c (i-^y^vt^y 

i ^ :x _4_^ / V) T^/l -2, 6 -^^/V^-n^O-^ MJ^V (5 0 5mg, 
2 4%) £r#fc 0 (iM^i) 

(b ) 4 _ [ d -^<^^vtr-<y i?^-4 — f/l/) 7^y] -2, 6-^7/1^ 

15 mnmii (b) ©^^c-cK^^ffv\ ^M^b^^^b/co tctd 

u 4 _ [ (1 -^<v^yvt: 0 -<y ^^-4-^/1-) 75/] -2, 
m& : 2 0 1-2 0 3^ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 2 5-1. 4 5 (2H, m) , 1 . 7 
20 5-1. 95 (2H, m), 2. 00-2. 15 (2H, m), 2. 68-2. 
80 (2H, m), 3. 16-3. 30 (1H, m) , 3. 45 (2H, s), 
6. 20 (2H, d, J = ll. 7Hz) , 6. 38 ( 1 H, d, J = 7. 9H 
z), 7. 20-7. 35 (5H, m), 7. 40 (1H, brs), 7. 60 
(1H, s) . 

25 mmm hs 

2> e-v^/W-n-4- (lf^y^-4-^;W7^) -<yX7 5 

1^14 7 ( b ) -C#fc 4 - [ ( 1 --^vVVt 9 ^ y 5^- 4 — f M T 5 7] 
-2, 6-^7/^n^yX7 5 K^rM^-t^ V>yfe: 0 
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MM.: 1 6 6-1 6 8°C 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 10-1. 30 (2H, m) , 1 . 7 

0- 1. 90 (2H, m) , 2. 51-2. 60 (2H, m), 2. 85-3. 
00 (2H, m), 3. 16-3. 40 (1H, m), 6. 20 (2H, d, J 

5 =11. 7Hz) , 6. 38 (1H, d, J = 8. 0Hz) , 7. 40 (1H, 
b r s) , 7.-5 9 (l^H, s) . i: T 

mi&M 149 

1- y^Virn-A- { [trans -4- (-f V tVl^T 5 J ) -y^n-^^-y 
M 7 5/} ^<>X7 $ K©^ 

10 Hifte^Jl 4 0-T?#P>tbfc4- [trans - (4-75/^0^^) T 
5 7] -2-7;l/tP^yX7 5 F (1 8 Omg, 0. 71 6 mm o 1 ) ^ 
/ (8ml) WMZ-T^£ h ^ (0. 052ml, 0. 716 mm o 1 ) , @£ 
^ (0. 12 2ml, 2. 14mmol) , i/7y**ft*7it M) (5 
4mg, 0. 8 5 9mol) ^IBtC^MTQ 2 0 B#P^3f#bfc 0 i£4*7i?h^ (0. 

15 0 5 2ml, 0. 7 16mmol) „ ^T/tK*^*!?*^- h V ? & (4 5mg, 
0. 7 1 6 mo 1) SrJq^.yto KJ^£ffifnfitt*fc&V N ;£tK H^^^/VCtt 
fflUfCo mmm* 0. 2 5 N-^-ettffiU/c^, Tkif £r 1 N-zKSWb-?- h y !7 
ATfcSSR-C pHlltU Sfflfc^^-CttW L-fc 0 «IJ13r3S7Ki»-7- h V V A 
a -eifak LMii LfciL *?R*«JE*NS U # h irvfcmm&*s V *> Vfls* 

20 o-^ b^^— (^nn*;i/A/^^/-^/7^=77K=l 00/1 0/ 
fciUfflfiKU 2-7/V^-n-4- { [trans-4- (^y^n 
}fjVT%y) S^n^^vW] 75/} ^X7 5 K (16 Omg, 7 6%) £r 

jS*^ : 174~1761C 
25 HJfe^iJ 15 0 

2- 77V^-n-4- [ (4-^ho7x^) 757] ^^X75 Y<Di$J& 
(a) 2 [ (4 — — bn7x^) 75/] ^^V— b V 

H«J10 5 (a) (D^m^m CrKJS^^TV\ jHO^^^lfc. 7t 
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/V^-n^O-^ h y /H£rIg($H^ ^fc trans^tert —zf'f-J'V 
(b) 2-77/1^13-4- [ (4-- hP7x^) 7?;] ^X7^W 

5 

2-7yl>^-n-4- [ (4--hn7x^v) 7$/] MJA- (2 9 

8mg, 1. 16mmol), 1 N-7)*fb^ h y 7^7k^Y& ( 3 . 5mL), 
^9 J—jV (2 0mL) 9 0°C-C8. 5^*#bfc 0 ^£££rW*U 

1N-7K^^- h y ^-^tK^ (3 0mL) *MxMWt^^ (3 0mL) X~3 

fl J fA^i3 1 7 J»;7 n-^ h^^77^— (-^Ih^/fES^^Vl^ 3 : 2~1 : 2 "C^ 
tB) 9*t§S*U 2-7/^n-4- [ (4-=Fo7x^;v) T$/] -O' 
XT5K£r4 5. 8mg (*i"fe@#:, 0. 1 6 6 mm o 1 , 14%)#fc 0 
IR (neat) : 1 5 8 5, 1304, 1265, 1111, 8 2 9 c m~ 1 

15 mmm 151 

4- [trans - (4 — h: Kp ^v'v';? n^^A-) 757] 

(a) 2— -y/U^-v — 4 — [trans — ( 4 — t Kd =3r^v^ n^^^/V) T 

20 2, 4-^7;>tP^yy*-h!);> (4 17mg, 3. OOmmol), tr 
ans-4-757^P^t;-^ (3 80mg, 3. 3 0mmol), fc° 
Wis (8mL) (D^^^5 0°CT-5Bfra^bfCo ^£W*U zk (3 0 
m L) SriP ^L^^i^yV ( 3 0 m L) T? 3 Ulttttl Ufc Q ^TtMl ^ ^ F 

25 ^rih^/^m^^^ 2 : 1~1 : 2t« ^£«9*jfMU 2-7/^n-4 
- [trans - (4 - t: Kn drv/i/^ x2^**s;V) T $ 7 ] -O-^— h y 
8 4. 3 m g ti^&Hfls 0 . 3 6 0 mm o 1 , 12%) #fc c 

(b) 2-~7 tVJrxi- 4- [trans- (4- 1 Kd^^^p^v'/V) T 
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2-7/Vtn-4 - [trans - 7*5 
7] ^yy^ hU/l' (105mg, 0. 44 8mmo 1 ) , zk@£{ky (3 
2. 2m g, 1. 3 4mmol) , (2. 5mL) ©StitllT 

3 (0. 3 0mL) , 7k (0. 50mL) SrJRfclijiT U £ 

5 fiT4H#ra^#bfc 0 1 - b y ^A*«SRSrJp*.-ca6SrJh* % 

jgjfc£W*tffco' a^i- 1 N-TKSfe-fb-t- h y ^^tK^I&" (2 0)mL) £rTJ|];t, @fc 
ixf;K2 0mL) T* 2 Istfi tU bfc 0 ^aJf £r«^ ^ ^> V 

^y— 3 o : l^gUJ) lE«fc»3*ltjRU 2-7^^-n-4- [trans- 
10 (4_t Kp^^p^/I') 7U] ^yX7$ K^r7 7. 8mg (fife 
@#S 0 . 3 0 8 mm o 1 , 6 2%) #fc„ 

IR(neat) : 3 3 2 1, 1601, 1361, 1098, 829, 771 
c m~ 1 

mmm 152 

15 4- (l-Tif^>^n [2. 2. 2] t^h-3-> r^7$7) - 2 

-757 ^yX7 5 KKlftfeo TH»J 6 5 ( b ) "C#fc 4-757-2-7/V 
tn-<yX7 5 KSrJS^fc. £fc 1 — 4 - fcV<y K^^ftfc>oT=¥^ 
20 ^ y S?^- 3-^-^^rfflv^ 0 

IR(neat) : 3 1 6 6, 1 6 04, 1 3 8 1, 1 0 9 5, 8 1 8 cm" 1 
15 3 

4- [ (c i s-4-7 5/^7p^^) 757] -2-7/Vtn^X7 
5: K<7>^/& 

25 (a) cis-tert-W 4- [ (4-777-3-7;Vto7x^ 
/V) 757] Zs&v<~**Ss/WjA"< 

Hftil0 5 (a) ©;#feK:lgC-CKJ£<£:fTV\ SHro-fb^Sr^Ufco tc 
f£U 4-7d^-2-7 f^>^y/^by;H^oT4-^o^-2-7 
yV^-n^^T*^ h y /V^5N-{-> *7c trans-tert — zff-A' 4-75 
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/i/?v^3cz/S\s%/lss<*— hKftfroX c i s — t er t—zf^fr 4-75 
(b) 4- [ (c i s-4-75;^o^W) 757] - 2 -^/V^u^ 

U c i s-t e r t-zf^ 4- [ (4-«>7/-3^7/^n7i^) 
IR(neat) : 2 9 3 1, 1 6 2 0, 1 3 7 7, 1 0 9 1, 8 2 5 c m~ 1 



15 4 

10 4- C (c i s-4-75;V^n^;V) 757] -5-^po-2-7;V 

(a) cis-tert -zf^JV 4- [ (2-^pp-4-^7/-5-7;U 
tP7x^;v) 75 7] i^^ P^df ^v*;w<7 ^ h 

^»j4 5 (b) (Djj$xKmcxBijfc$:ft\,\ mm<Dfc&m&&ffc\^± 0 -tttz 

15 U »^J1 5 3 (a) T-#fcc i s - t e r t -zf^ 4- [ (4-->TV 

( b ) 4 _ [ ( c i s-4-7 5 7^P^>/V) 757] -5-^nn-2 
-77Vtn^^7 5 K©-&ffc 

H«!15 9 (d) (D#?fe^CTaS<MTl\ SjgO^feSr^Ufeo fc*: 
20 U c i s- t e r t -7^vV 4- [ (2-^pb-4-W7-5-7^ 
o7x^) 7 5 7] ^^n^V7V*/W-<^— hSrJS5|s|-^>Hv^ 0 
IR(neat) : 2 9 1 6, 1 6 1 2, 1 3 6 9, 1 1 1 1, 9 2 2 cm" 1 

miMM 155 

3_^ na _4_ (t°n y e/y-3-^^7 5 7) ^yX7 5 K©^ 
25 (a) tert-7f;V 3 - t Kn ^iXt 0 a y 1 -XAstf^fU— h 

3_tfa y -J>J—;V (5 g, 5 7. 4mmol) ^PP^V^t (5 0 
mL) lifter t-7*f^ (13. 8g, 6 3. lmmol) C^pp 
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tert-^/V 3-tKn^t°ny^y-l-* 
^/J?^-> U" — b ( 9 . 2 3 g , 8 6%) £r#fc 0 
(b) tert-^A' 3 -75 7 If n !J 1 -*M^f^^ b®^ 

5 tert-^ 3-t Fn^rv'fpy^-l-^^^Wf (50 
Omg, 2. -6 7mmo 1 ) b 9 t Kn77^t (2 OmL) it b U ^ 

7VT$>- (0. 7 5mL, 5. 34mmol) , ^y^^o^K 
(0. 3 1mL, 4. OOmmol) 8r Ot^-OH]*.. mUX 1 . 5B#f!53*#U 

fee goft^Tk. g^s^^/i^px-fc^ ^m^^-^-cttm^, ^tmm^* 

10 v">A-C^Ufc 0 ii«N-^;^ny^/y (2 0mL) Kli§#p£i2\ 
0°C^-CT> ? '(li^- hV V-k (5 2 0. 8mg, 8. 0 1 mm o 1 ) lr^i> 80 

15 Jr^Tv'Kffc^ fy—J^W. (5 OmL) \cmmWfflf«.TfcXs*7 
m (2 5 Omg) ^iPXLfcm. 7K*#H^T}--C3B#F^^Ufc 0 

T*t^U. tert-^/V 3 -T5 J t°n y v?V- 1 jV^i/U— b 
(3 6 5. 6 m g , 73%) £r#fc 0 
20 (c) tert-^/V 3- [ (4-i/7;7x^) ^^7V 
- 1 -2>Jls7$*^V—h(D&f$, 

4 _7p^>/-^/1 / (3 3 0mg, 1. 8 3mmol) % hV* 
^v>y -T^^T-fe b ^) vv^v 5 !^ (16. 8 m g , 0 . 0 3 mm o 1 ) . 
( + ) _ 2 , 2'-tf* (v^^/l^fr;*:^/) -1, l'-tf^-7^ (3 4. 
25 2mg, 0. 0 8mmol) „ t e r t-7*>^tMJ^ (2 4 6. 6mg, 
2. 57mmol) {Ctert -^vV 3 -T 5 / y v?>-- 1 -#^/J?3r 
i/V— b (3 6 Omg, 2. Olmmol) © b/Vm>i^ (5mL) &2JPX.. 
8 0°C^T4^Ffl«#brCo 2 -7°n/V^Pity 
^/l^ifei^"^:: t e r t-Zf^JV 3- [ (4->7;7s=/P) T 
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5 7] \?n])x?l/-l-$UVi$3ri/V—h (2 7 4. 4mg, 5 2%) &#fc 0 
(d) t e r t --ff-fit .3- [ (2-^an-4-V7/7i=;V) 7? 

7] if p y 1 h©M 



5 U tert-^ 3- [ (4-V777^^) 757] t°n!J^-l 

(e) 3-^no-4- (tfn y ^-3-^^757) -<yX75K©^ 
»j4 1 (b) <D^^CT^^ : fTV\ *Bffl©-ffc-^£r-£j5£bfco fcfc 
U tert-7f/V 3- [ (2-^p-4-V7;7i^) 75 7] fc° 
10 n ]) v?^- l -^7/V3^^iXl/— bS:Ii|s|-^V^c 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 58 ( 1 H, m) , 2. 05 (1H, 
m) , 2. 7 1 (2H, m) , 2. 9 0 ( 1 H, m) , 2. 9 7 (2H, m) , 
3. 92 (1H, m) , 5. 45 ( 1 H, d, J = 6. 78Hz) , 6. 74 
(1H, d, J = 8. 80Hz), 7. 08 (1H, br), 7. 68 (1H, 
15 dd, J = 2. 0 1, 8. 0 6Hz) , 7. 73 (1H, br), 7. 79 (1 
H, d, J = 2. 01Hz). 

mmm 1 5 6 

4- (7-e>^-3 — f;V7 5 7) -3-^pp^X75 K©^ 

(a) tert-^^/V 3 — T 5 7 T-£'*ls— 1 h 

20 »ji5 5 (b) <Dj?mz.mcxKj&*ft\<\ fflm<D<b&vo&&&vit 0 tc 

fcb> t e r t-y^W 3-fc Ko ^->T^^— 1 -J&A'tf^v' V— h SrH 

(b) tert-7f;V 3- [ (4-VT ;7s=^) 757] 7-fe?^^- 
1 -^tf^v-lx— 

25 Hl«15 5 (c) <Z377^^2pbXHJ^^^TV\ M©te^£r^/&bfc 0 
fc U t e r t 3-757 7irV*>-- 1 -ifc/l'jtf^VU— h^rl^^l-^ 

(c) tert-7f/V 3- [ (2-^PP-4-i/777i^V) 75 
7 ] 7 ^- 1 - * v- h 



^»!I4 5 (b) o^fe^ipbr^^v\ mM©^^J^^bfc 0 fcfc 
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mi4 5 (b) <D^m^m^xRm^n^\ ^m<o\t^^^it. 0 ±t£ 

U t e r t-^Ay 3- [ (4-^T;7x-;V) T^7] T^>-1- 

(d) 4- (T^V— 3 — f;v75/) -3-^ao^yX7$KO^ 
5 ^»J4 1 (b) ©#feK:2|SfcTRJft«rfTV\ mS^^£^&Ufc 0 fcfc 
U tert-^f/V 3- [ (2-^nn-4-^7/7x^V) 757] T 

1 -^7/V#=¥i^W— h ^fO^-JEWce 
1 H — NMR (DMSO-d 6 ) 8 ; 1. 52 (1H, m) , 1. 64-1. 8 
7 (5H, m) , 2. 8 8-3. 0 5 (4H, m) , 3. 89 (1H, br) , 
10 5. 6 7 (1H, d, J = 8. 80Hz) , 6. 81 (1H, d, J = 8. 62 
Hz) , 7. 10 (1H, br) , 7. 70 (1H, d, J = 8. 62Hz) , 
7. 76 (1H, br), 7. 82 (1H, d, J = l. 29Hz). 

mmm 157 

15 (D^$L 

( a ) t e r t 4- { [4- (757 #/V7!?~/V) 

^»!i4 5 (b) (Dxmz.mvxfcm&n^\ nmco^m^^t^o fete: 

U MMM6 8 (d) -e#^fufctert-y^ 4- { [4- (T^y^A- 
20 - 2 - 7x^v] 7^7} tf^ y v^V- 1 -^^^ 1/— b 

(b) 3-^nn-5-7;VtP-4- (tf^y^>--4 — f/KT$7) ^<>- 
XT 5 K<7>^& 

tert-^/V 4- { [4- (7* 5: / A-) -2-^n-6-7 

^ (2 5mD ^p^l, -^Jft^bfco mmn*mmk*sy*i / f>\'?v^y7=7 

3-^no-5-7;Via-4- (fcf^y S^- 4 --f/t'T 
5 / ) ^yX7 5 K (5 0 5. 5m g, 4-7^-3-7/VtP^75 K 
frh 3 4%) %#fd 0 
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1 H — NMR (DMSO-d 6 ) 5 ; 1. 36 (2H, m) , 1. 80 (2H, 
m) , 2. 9 4 (2H, m) , 3. 5 9 (1H, m) , 4. 7 7 (1H, dd, 
J = l. 8 4, 8. 9 9Hz) , 7. 33 (1H, br) , 7. 58 ( 1 H, d 
d, J = 2. 0 2, 1 4. 0 2Hz) , 7. 72 (d, 1 H, J = 2. 02H 
5 z) , 7. 8 8 (1 H, b r ) . 

$mmi 5 8 - ' r ' :: " 

4- [ (t r a n s-4-7^^o^^) 7 5/] - 5 2 

-/ h^^yXT? K 

(a) tert-^^ (t r ans-4- [ (4-W-2, 5-v ? :7A' 

2, 4, 5-b!>7A'*n^/=MJ/l' (1. 0 g, 6. 3 7mmol)<£ 
^f;^M7U* (2 0mL) |g8fcK:#»& !> # A (2, 6 3g, 19. 1 
mm o 1 ) &mU U yktftTffiWVtetf btrans-tert -^/U 4 - 
75/ ^n^^*;w<>- h (1. 5 0g, 7. Ommol) <Di?j* ^~As 
15 */Vi.7? K (1 OmL) ^^^Wlitlt#?fii^bt3IIWS# 

WEES* U# b ttfc^Sr ^^^yPrc— x^-^^^^t--Cgfe#i~ & ^ t K X <9 
tert-/^ (t r a n s -4- [ (4-i/7/-2, 5 -S^/l^n 7 
20 75/] #A"<*—h (1. l g, 50%) SrSfetfr 

Lttfc, 

(b) 4- [ (t r a n s-4-7 5/v//n^^) 75/] 

tert-^/P (trans-4- [(4-V7/-2, 5 -S? 7/1/;*- 13 
25 yV) 75/] */#vi'^*Z'M #;W^/— f (351mg, 1. 0 

mmo 1) (D^nn/^ (5mL) 10KftThy7;^n^ (5mL) £ 

077^ (5mL) J** h^VK©**/— (5 7 4 ju L, 

1 0 mm o' 1 ) U 1 2 R$|IQ APfttiEtfE Lfc c ^&f^t&?n&£7K3r^2lP U@£ 
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ifcn^-ctttULfcn (20) , ^mm*mn$zWk-?mw\^iz. 0 

MT3|tW<5-£^£ 9^ 4- [ (tran8-4-75;^o^W) T 
- 5-7;Vtn-2-^f^y^hy;Kl8 7mg, 7 1%) & 
5 3S#,fa»£LT#fc 0 

(c) 4- [ltrans-4-7^^n^m) T5/] -5-37/W- 
o- 2-^ h =3f^yX7 5 KO^fifc 

iii4i (b) <D#&«e-ca££fTV\ ^jao{b^#i%^bfco fcfc 

U 4- [ ( t r a n s -4-75 7 is? u^^fM 75/] - 5 — :7VK*-n 

io - 2-y y^z/^is-/— hv^mm^m^tco 

1 H — NMR (DM SO- d 6 ) 5 ; 1 . 10-1. 40 (4H, m), 1. 7 
0-2. 00 (6H, m), 2. 53 ( 1 H, m) , 3. 33 (1H, m), 3. 
86 (3H, s), 5. 72 ( 1 H, m) , 6. 30 (1H, d, J = 7. 3H 
z), 7. 24 (1H, br s), 7. 35-7. 50 (2H, m). 

15 mmm 159 

4- [ (t r a n s-4-75 7^n^^) -5-^on-2- 
y f^^yX7 5 K<£>^J5fc 

(a) 4- ( [4-(l, 3 -1, 3-5?fcKo-2H — rV^^K— 
/V— 2— 4 *>ys# u<^**/A'] - 2 h P ;KD^ 

20 2 - 7>UtB-4-tKo*i / ^/=MlA' (4. Og, 2 9mmol) <£> 
7- h7t K077V (1 5 OmL) c i s -2- (4-fc Kn*^ 

ct^^^yw) -lH-^y^yK-yi'-i, 3 (2H) -v^V (7. 2g, 2 
9mmol) j3j;t>*by7xn;l/*7>7>fy (9. 2g, 3 5 mm o 1 ) ^r^P 
U ^77)/^^*^^ y/n tVV (8. 3mL, 3 5mmol) 

SrSSbPU K^f/K'ittltfci (2 HI) „ ^T«»Sr«afP^toK"C^Ufco 
( [4-(l, 3-^^y-l, 3-S?fc Kn-2H— f y>T^K— ^-2 — T 
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)V) i/?u^*cZ/jV] - hVAs (3. 4g, 3 2 

(b) tert— :/^yl/ 4- (4-v'7;-3-7;^o7x;^) iX^n 

5 4- ( [4-(l, 3-^y-l, 3-v?t Kn- 2H-- T y-f V 

2— Ol^V^ct^^^l/] - 2 -^/l^n^^;/^ MJ/V (3. 3g, 

9. 1 mm o 1) (DT f7tKo77^ (2 OmL) t^W^ ^©ct^/ — 
(8 OmL) ^miJn^UX^mmmW^6 0°CiZX 2^mW:WVtc 0 1k 

10 ymrmWl^^h^mm v?tert-7f;M2. 2g, 10 

mmo 1) £»IL-fc 0 1 B#P^*#Lfcm, £0»£^Tiftl?B 

15 y^J^y') a-^^ix^/w^^— h (2. 1 g, 6 8%) ^"fetHfofl. t 

(c) tert-^/V4- (4-^77-3-^ h^7x;^^) n 
^ * ^/tVjj ;W< 7 — b (D&WL 

tert-7f/V 4- (4 - i/77 - 3 - 7;^n 7x7 ^v') >^n^^ 
20 S'/U^l"* 7 — h (1. 5g, 4. 5 mm o 1 ) <D-y* ^Ji^-fojV&T % F (60 
mL) }C2 8%— y *7i»7 f^7K-^^/- (1. 3mL, 22. 

4mmol) ^7X^T^Pb$fe^3B#r«^brto K^^^T^-^ 
ATK^^^AL-^m^^VT'ttttlbfc^ (20) , ^r#Ji^iafp^^7K-e^ 

25 — X/l— ^^rf-X-r^^-T?) ^ i ^J: <9 , te r t -Zf^ 4- (4-i/T 
7-3-7 h*ci/°7^/ is? Y (1. 3g, 84 

(d) 4- [ (trans - 4 -T 5 7 n^=3f S'/I") -5-* n a 

-2-7 h^^^y^hy/vo^ 
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t e r t — ~7*f-J\' 4- (4— */T S — Z—* hWx/^) 3p 
i/jVZijV/** — b (1. Og, 2. 9mmol) ©2-/n/V-^ (5 0 
mL) t^lCTN-^n;^/^^? K (1. 93g, 14. 4 

mmol) &^JPL5 0°C(CT4 0#fi#Lfc o H^i^*T«LN-^ 
5 n/t-n/N^^f 5 K (5 8 0mg, 4. 4 mmol) ^il^P L- 5 0°C\ZLX& 

f^77^f- d P/JnA-J* : /V : T>-^— TtK= 1 0 0:10:1 

l^J: 4- [ (t r a n s - 4 -T 5 / ^ n^^A-) - 5-^ a 

10 o_ 2 -^ h3r^y/-M)^.(6 3 5mg, 7 8%) &3&-fe£i-tfcifl £ UT# 



4 - [ (trans-4-75/^ n^^vvP) ^ v-] -5-^nn-2 
15 _^ ^cyo-y- hV^ (2 0 Omg, 0. 7 1mmol) (D^/^V (8 
mL) ^^7K^{by^^A (51mg, 2. 1 mm o 1 ) % 3 0%i^ft;7k^f 
7K (404mg, 3. 5mmo 1) ^tMc (2mL) ^r^P b 5 0 °CKX 3 B# 

ttttsufc (2iu) o ^mm%mwkm7K 5%ft«thy !7.M^?me:-csfc 

^yHe:-rSfc#-r5 ^ ^^«t<9> 4- [ (trans-4-75A> 
^cz-^vv^) -5-^no-2-^h^yXT5K (8 8mg, 

4 1 %) 3r6fefft7fc£ b-C#fc„ 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 10-1. 30 (2H, m) , 1 . 3 
25 5-1. 55 (2H, m), 1. 70-1. 85 (2H, m) , 1. 95-2. 
10 (2H, m) , 2. 66 ( 1 H, m) , 3. 92 (3H, s) , 4. 55 

(1H, m) , 6. 83 (1H, s), 7. 52 ( 1 H, brm), 7. 81 

(1H, s) . 

mmm 1 6 o 



tc 0 

( e ) 4- [ (trans— 4 -7$ 7 P^f-vvV) ^"^r->] - 5 — * n n 
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4- [ (trans-4-75y^P^^/V) tt 9 S\ - 2 -~7 fls**^-/ 

XT 5 v<D&m 

( a ) t e r t -T^W (trans-4- [4- (75 / - 3 

5 ^15 9 (b) TMIfeilfctert-T*^ 4- (4-^77-3-7 
/l/tn7x/^-7) i/^n^i//^;W^-f (2 10mg, 0. 6 3 
mmol) <0**S—A' (5mL) fc^cSMIS P ^ !7 A (4 5mg, 1. 9 
mmol) % 3 0 %ifi8Hbdc5!S2k (3 5 6mg, 3. lmmol) jSkTffr (2 

10 ^-ettmbfc (2 0) „ ^MW&ISPftiASfck* 5%^«E»-t-by !7^zk»JStC: 

>Ucc— T^yW-^^-^^^-Ctfe^-rS r i: id J: D . tert ( t r a n 

s _ 4 _ [ 4 _ (7- * j j3fr-m=-;V) — 3-7/V^-nT'^/^-iy] 
^) ^;w^- b (201mg, 91%) Lt#fco 
15 (b) 4- [ (trans-4-T5/^BA^) t^r^] -2-!7/W- 

tert (t rans-4- [4- (75/ #/^~/V) -3-7 

;^o7x;Jf-i/] v^n^^^/V) h ( 1 9 5 m g , 0. 55 

mmol) O^pp^^ (8mL) Icf^^tn^ (8mL) Sr^JPU 

Vy^yj — (fuu-fcj* : J—;V : T>^r~T7k=2 0 0:2 0:17? 
S&ttl) £ <9 *ti!i U 4- [ (trans -4-75/i / ^ OAJf^v) ir^r 
V] -2-7;Vtn^X75 K (lOlmg, 7 2%) &&&MMb UX#fc 0 
1 H — NMR (DMSO-d 6 ) 8 ; 1. 10-1. 45 (4H, m) , 1 . 5 
25 5 (2H, br s) , 1. 70-1. 80 (2 H, m) , 1 . 90-2. 05 
(2H, m) , 2. 6 0 (1H, m) , 4. 3 5 (1H, m) , 6. 7 0-6. 
95 (2H, m) , 7. 41 (1H, br s),7. 47 (1H, br s), 
7. 62 (1H, t, J = 8. 6Hz) . 

rnmm i6i 
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4- [ (t r a n s - 4 -T $ J n^3r I'M ttiS] -5-^nn-2- 
7yUta^yX7^ K<7>#J& 

(a) 4- [ (t r a n s-4-7$;^o^A') - 5 n u 

5 ^ 15 9(b) T^feilfc t e r t 4- (4-^7/-3-7 

;^n7i/^) n^^/I//^ - b ■ ( 2 4 Om g , 0. 7 2 
mmol) <D@^m (3mL) mm\Z.mtXA<zr V A* (2 8 8 mL, 3. 6 
mm o 1 ) L50 °CKX 1 0 ^fM«# bfc D BU&Wt&WtJ£TW&& 

fc&Ste l 0 h y ^Tk^^r&A bSMft^^"C«W bfc (3 0) . 

yl^zc— ^^-ejfc^-i-S r i: KlJ: 9 4 — [ (trans-4-7;; v/^ n^^iX 
yp) ^-^r^] - 5 — 9 ap-2-7^n^y/- h!JyP(114mg, 59 
%) Sre#.^^ UT#fc 0 
15 (b) 4- [ (trans-4-7^^D^^) - 

- 2-7Mo^yX7? K<D^J& 

HJfeMl5 9 (e) (Dj5m\Z.mtXBJ&&ftl<\ fflm<Dfc&Vs&&f$.V1t 0 it 
fcU 4- [ (t r a n s-4-75/^P^^) Xr^Ss] -5-^na 

- 2--? }\sifv^s-/=- v v sis&mPttzm^fro 

20 1 H — NMR (DMSO-d 6 ) 5 ; 1. 10-1. 50 (4H, m) , 1 . 5 
0-1. 90 (4H, m) , 1. 9 0-2. 2 0 (2H, m) , 2. 65 (1H, 
m), 4. 48 (1H, m), 7. 26 (1H, d, J=12. 8 Hz) , 7. 
50-7. 65 (2H, brm), 7. 69 (1H, d, J = 7. 7Hz). 

mmm 1 6 2 

25 4- [trans - (4-75 J n^^vvl') 75/] -2, 5-i?7/U* 
n^yX75 K©-n^c 

SHJ£#IJ5 9 (d) <D-%mz.m'£XB.J&*:ffte\<\ &M<04K&to&'&J&l^1t 0 ± 
fc'U Hjfcftl 15 8 ( a ) XWfc. t e r t --ff-As trans-4- [ (4 - 
i/77-2, 5-^7;>ta7x^;V) 75/] p^^^/wV — h %: 
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: 2 0 9 — 2 1 0°C 

mnm 1 6 3 

4- [trans- (4-7U^o^'») 7^/] -5-r/n^E— 2- 
5 7;Vtn^X7^ K©M 

(a) ;f t e tft-T^VV trans-4- [ (2-7'o ; t-4-^77-5- 

rnmmes (a) ©^KiipC'CRjssrfTftvv mm<Dik-&m*&&^ 0 

f£U H»J 14 0 ( a ) T'#fc t e r t trans-4- [ (4- 

10 i/r;-3-7;^P7i=;v) 7^7] 5^ n^^vvt^fc/w^ — h^M^H^ 

(b) 4- [trans- (4-75 7 ^ o^^) 757] 
- 2-77^0^X7 5 V<D&J$. 

15 fcU tert— trans-4- [ (2-7*0^-4-^77-5- 
-7 frOrx!? ^=.;\s) 757] i/^nA^j/^M^ b§rJ^J|s|-^v^ 0 

: 1 7 1-1 7 3°C 
5«#iJ 16 4 

4 _ [ (i -^o-^pbf^y ^V-4— T/V) 757] -2, 5-v>:7/Wi=i^< 

20 7X7 5 K£>-£-#c 

(a) 4- [ (1 -^O-^Vt^y v>7-4-^yU) 7 5 7] -2, 

2, 4, 5-MJ7;^n^7/-MJ^ (1. OOg, 6. 4mmol)0 
N, N-i77?vV/ivl^7 5 K (30ml) ^Kl^Xjy^A (2. 64g, 

25 19. lmmol) ^Px."C7K^b, 4-757-1 ^i?JV\fs<}) Vis (1. 

3 6ml, 6 . 7 mm o 

m %m p^m?XT- 1 u *S7k«^ ^ ? ^ -efas ufc„ l 
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mfflkir zzttexv 4- [ ( i — iy^t^y^y- 4 -jjv) r^y] - 

2, 5-??7/l/*n^=M)/U (1. 7 4 9 g, 8 3%) <£r#fc 0 

(b) 4- [ (i--<y^txyi;y-4 — iM 75/] -2, s-v^/v 

5 i»J5 9 (d) ©#fete!pCTK/££fTfcV\ afi©^Sr^Lfc B fc 
4 _. [ ( ! -^y^;Hf/< y 4 -->f/V)vT 5 7 ] - 2 , 5 - V?7^ 

MM. : 1 9 5 — 1 9 7°C 
16 5 

10 2, 5—^77^13-4- (t?--<y v>:/-4 — f;V7^) -<yX7 5 K©M 

H«J 16 4 T?#fc 4 - [ ( 1 --<y^^ y 4 — -CM T $ 7 ] - 2 , 

: 1 8 7. 5 — 189. 5 <C 
15 16 6 

2-7/V^-n-4- (1, 2, 3, 6 -T h 7 t Ko bf V i?>- 4 — f ^7* ^ 
(a) *?3Xf-As (4-^T/ — 3 — ^l^n^Viz/V) fc^Tfr^—htD-g-rfZ 

mmmm%T. muK^x-xmmmt^-m^h^ 4 -^7; - 2 

20 ^y^/n^K (lOOmg, 0. 4 6 7mmol) id/ ffi y J'Bfe MJ ^?vv 
(lml) Jp*., 1 2 0°C£ Ufc c 1 R#IKI8L ^/&?«£MJ3E^£U#k*LfcB 

/fr^/ft^— h (12 0. 6mg, 95%) £r#fc 0 
25 (b) tert-» 4 - (4 -*/T J ~ 3 -7A-*n-<^ !/ tf-< 
y 5?v- 1 -ifr/U^S/V— h®M 

AO /fr^/M^b (5 0mg, 0. 18 4mmol) <D*r b7 1 Kn 77V (1 
mDfc 6 0 h y 7-^ (8. lmg, 0. 20 2mmol) 
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U— h (40mg, 0. 2 0 2mmol) &Jll\Z-fc 0 3 Oftfe, .^S^#)fil^ 

^ 4 _ (4 - ^7 / - 3 - 7;l/tn-<y^y rV) Vh'^y v^y- 1 
I/' — f (52. 7 m g , 90%) &r#fc 0 
(c) 2-7/V^-n-4- (1, 2, 3, 6-rh7t Knfc 4 y v 5 y-4-Y;V 

10 Mmnm%T, ^i&mSSl^T t e r t-Zf^-A" 4- (4-^77-3-7A 
to^Dfy) fc^y 1 — ^7/VJj?^rv / l/'- h (4 7mg, 0. 149 

mmol) (Cl^W (1ml) tr*P^ 6 0°Ctbfc o 1 ®£«&£r7jc 

i o n-trm^ f y ?^*^$n?p h== i2i'u ^-fh^^m^^ 
^pp*;W^y^ (i%-r^=7*) -e^tu) -cfift&u 2-?j\s 

^- n _ 4 _ (1> 2> 3, 6-7f7tKn^U^-4-Wf/V) ^ 
75 K (2. 7 m g , 7 . 8 %) £r#/c 0 

1 H — NMR (CDC 1 3 ) 5 ; 1. 9 2 (2H, m) , 2. 9 3 (2H, t, 
20 J = 5. 7Hz), 3. 32 (2H, m), 3. 36 (2H, m), 5. 51 
( 1 H, m) , 5. 82 (1H, brs.), 6. 67 ( 1 H, brs.), 6. 
99 (1H, d, J = 12. 8Hz) , 7. 11 (1H, d, J = 8. 2Hz) , 
8. 04 (1H, dd, J = 8. 1, 8. 1Hz) . 

mmm 1 6 7 

25 5-i?nD-2-7yVtD-4- ( (4-t r ans - [ (3, 3, 3- h V ~7 

H»J1 4 lTl#^nt4- [trans- (4-757^0^^) T 
?y] _5-^nD-2-7;Vtn^vX75 K (13 0mg, 0. 4 55 
mmol) ©^fMM7^K» (3ml) Kl> ^//o^y^W 
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5V (238/il, 1. 37 mm ol) % 3, 3, 3 - h y 7;l/tn/n fcf/PT 
5 K (4 8 n 1, 0. 4 5 3mmo 1) „ aVitXV ( 1 5 m g , 0. 09 
0 4mmo 1) SriQfcT, 1 3B#|HHt#Lfc 0 ^Tig&SrS^U hA- 

5 jfttiftflg bfc P< ^ 7 — AKlftflP U y # 7^^D-7h^77 

-T 0$. - 5 mm x 2 0cm x 2 0 c m-vfe4^fc> 9 n n /ft A A/7 9 7 
— /P/T^*r~T7k=2 0 : 1 : 0. 1T« .J: 0 »®J U 5-^ an- 2 
— 4 — ({4-trans — [(3, 3, 3-MJ 7;I/tn/n fc° 
A) 75/] :7^o^fA} 757) ^<yX7 5 K (2 3mg, 13%) £rfi 
10 £,@#:£LT#fc 0 

K^C : 161-161^ 
mifcM 16 8 

5-^nn-2-7;^n-4- ({4-trans - [(2, 2, 2-MJ7 
Atf-n 3^ A) 75/] ^ n^^^W T 5 7 ) -<>X7 5 K©£"j£ 
15 H»J14 1T'f Wc4- [trans - (4-75/^n^>;V) 7 
57] - 5-^00-2-7^0^X75 K (2 0 m g , 0. 0 70 
mm o 1 ) (Di? 9- f;V*;VA7 5 KflS^ (1ml) fd. v>-f 77°nt o y xf;V7 
5 V (3 7 1 , 0. 21 2mmo 1 ) % 2, 2, 2 - h y 7;Vtoxf^ h V 
7;Vto^^;V*^F (1 0/t 1, 0. 0 6 94mmol) ^APx.T. ^ 

A-Kijgapu ^^Ji^yx/^A^^A^o^ (o. 

5 mm x 20cm x 2 0 cm, 2ft, 9 wfrfVJ*./ 9- 9 J —As/T^ 
^-7-7K=2 0 : 1 : 0. lTfJg&B) feU^^U 5-^pp-2-7^p 
-4- ( {4-trans — [ (2, 2, 2 - h y 7;P^nxf;i/) 757] 1/ 
25 ^o^Wj 757) -0-X7 5 K (15mg, 5 8%) &&&Mfcb LT# 

HUIC : 157-158 °C 
HJfefll 16 9 

5-^op-2-7;^b-4- ([1- (3, 3, 3-hU7^tn7nt 
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M t^y 4 — <JV\T % J } 'O'XT $ K<D^J& 

HJfi^ll 4 5T?^e>ixfc5-^nn-2-7^n-4- (tT-^U i^V- 4 

5 ffkA : 1 3 0 - 1 3 2°C 
Hife^ij 17 0 

5 _^ nn-2-7;l/^P-4 - {[1- (2, 2, 2-h'j7;^nxf;V) 

t°^y >>^- 4 — ^vyjT 5 y } ^yxr 5: K^jsfc 

10 HJfeM 14 5 -e#btt/c 2 - 4 - (bT-^y v>V- 4 — f 

K:1 7 2- 1 7 3t 

r h o *1 — t y vgMbRawr y-fe-r 

-gO^, 2-»*©^6SEtfcl^ffiJS«?K (10mM b V X t h'P f/V7 5 / ^ 9 ^ 

(Tris) (pH 7.5), 1 % h y h ^ X-100, 0. 5% NP-40, 150mM NaCl, 20mM ~7 y 
it-T h y 17 A, IraM xfvy$?7 5 VEI^EDTA) , ImM ai^VV^y a— /Hf 
^(jj-7^ / ^^Vrt— T/W-N, N, N' , N' -EfflsgKEGTA), 0. 2raM 37yfls:7 

v ?—m*^^~^ ^—&^xmfflt*wtmvtz-o 20 000 g-ci5#mj©3frfr«r 

fjofc^ Jhflt£[HllfcU. £ feKllOO OOOg, 60^ra©j®3S'i>*ffo^io -€:©Jb 

25 ib, -frtflft (^L^^IgG (Fc) #L#0 Sr V (Phosphate- 
Buffered Saline : PBS"Cl/300 (1 n 1#l#:/300 n 1 PBS) »I1#31U 967tELISA 
h©#^miOO/ili*o^bnU*:o ^iS.-e2^rW©!R«fSrfTo/t«, _htfr& > 
UlD^V^. *r©3L 100m \<DPBS*mn&. ±fl(f&&9l&V>fc CoM^ 
3r2HIII16) o mW4k, 100 /z I (D^tt y^^mmmo.05% Tween 20. 0.25% 
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^jsmr^zf 5 v msm? v — ) /pbs) sr^o u s«a-ei^iH!©^n y 

fro fc 0 ^py^^m ioom i (D-jn y*^?wmmx~mf>*2mfs^, pbs 

T*l/200(0.5^1(0.1/zg)/100Ml)^$H^— ^^(^CROKII (Rh o 

if) ^t 0 ^ k£l#o ^rioo [i lssjou &ux«2mm<D®L%$:fTofro mm&, 100 

5 /i 1 (D^n^^^^ff^T'lIsI^UfCo £ h fclOO m 1©^ =3r V^Mf?& 
^^UOU^R h o ■eSWfrHfcfl^v— b £ Cfco 

JilB^ b $rfflV^T«ttttl®^ a b R h o — if «riB&fafc:@5frffc; U 
R h o tf y ZsWtCT iy±4 Zftft-otCo 1. 5mg/mlf£fS®lLfc^©JMtiJ^ 

^W-m^it^^— MciOOjalSft&nU 4°C N ll^lffl^jcS^-SrSifcfc.toT. 

10 Rh o^t-^*^^Mc@^bbfc. RlSI*T«. -hfflf&ifcT, 100 /zl rfe 
^efc{^ffl^if^T'3|Hlgfe#-bfCo $ b {-100 Ml ^«$JA (50 mM Tris (pH 7.5), 
lOmM MgCl 2 ,150mM NaCl) T?3|Hli5fc#- bfc„ JMf Srl&V^cT'U-- b fc, _LfE<Z)S/& 
M«?K(50mM Tris-HCl(pH 7.5), 2raM EDTA, lOmM MgCl 2 ) £t40m bfc D $ 

btete^fc£rgX;£T7V S^S* - h U *^:7^ — h (ATP) ift«$0E (0. 1 mM ATP 

15 (6 nM[y- 32 P] ATP^tf) , lOjug t7fy (HF2A))SrfSMU ^©IS^IO 

o/c 0 £OS^ltf3 N *»»S75inM© P J'SHSiBu 50m M ATP^»i~S £ £ ^ <fc 
oTfTofc 0 50»T^L ^—fT'u— M205(Wallac%h)^fflO^^^-fe/^n — 
^S^^'50m1^^S' Mfco raffs' b^T^> -£<£>^/i^ — 
20 Sr75mM©y ^^150mlt?10^W^bfCo ^O^Iftf^S:3IeJ*fe«9 jgbff o^t 0 

Rh o ^dS^tbTv^j&v^^^yv©*^^ Hfc«:>*y*^9>' K(= 
25 ^#0%) U Yb^*S^^*l/TV>*V^^^KO* ^ Mfe (Rh o 3?"?-*— t? 

y^SMW&tt) &fiH»ioo% t bfc 0 y >-m^M^^5o%|5a#-t-s^«^<ir 

R h o =^ — H<DIC 5{ 0b LfCo 

^miia 9 #fetlfcRh o £ IC 5 o1fi«U HJfcfll 1 0 <D<ft:^W s 0.62 

M g/ml. MMm 113 (75 -fb^-^)^ 0.0065 n g/ml % Hifefll 14 1 ©ftl^&tfS 
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0.0082 n g/mb mfoffl 15 8 <D\k&mi$0.GOQQ n g/ml N MMffl 15 9 <Dib&<%) 
3*0.0073 jug/mb HJ6081 6 2 ©fl^W 0.0071 ju g/mb Ulil 6 
5^0.0082 m g/mrefc o /Co 



5 SHJiOflJffi ©pTtfett 

«Wft?a*HiRh o — if Pl^Ffl^Sr^Ul Rh o ^-^ — if (DPJ.^ £ 
Rho 3^ <t 5 N a + /H + ^m#^PJ.$^0 -tfcfaftflUB l^o 

mm, feiWE^ m.iki±mm, sbmm, aids, # 
15 mmm^^cD'wmm, mm-mmm. mm^mimmm, mam. j&wm&T&& 
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m & <o is m 

1. 5£ (1) : 



5 




drl/^S^-CH 2 -*«^; : -O-, -S (O) n - % -N (R 5 ) -N 
(R 6 ) C (=0) -C (=0) N (R 6 ) -N (R 6 ) S (O) 2 ~> 

-s (o) 2 n (r 6 ) -^fcte-c (=o) --ef^ttsi, ifcfcte-O-if^ 
io SISfctt^oT^^at (i^^ p 7;^ >f rt©- C H 2 - SttS; : - O - , 
-S-, -N (R 7 ) -£fcte-C (=o) --c*£*i,5»:<fco-c % l£fcte 

20 r\ r 2 s r 3 . as^tfR 4 **. m— t>u<r4*ftoriafii i feb<t±^iaft 
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^fcf«:-OR 9 . -N (R 10 ) R 1 \ -C (=0) N 
(R 10 ) R 1 1 > -S (O) 2 N (R 10 ) R 1 Hb<tt-S (O) m R 12 X» 

-C (=0) N (R 10 ) R X \ -S (O) 2 N (R 10 ) R^fcbOS-S 

(O) m R 1 2 x*i&£frz>m*m-fo 

20 i- 0 

R 10 ^^ 11 ^ |H-^b< ttI*ot, ^Ttlt^fcS^^tt^n-^ 

&m&.mt7kmmm, mm % b < ^^Fiaf pcD^^m^x * tatrnm h b < 

25 UTv^-ckJ^) „ TkiffUi^ tt^L<«itt©7;^S, IML<ii 

m^T^ymtiu±(om:^:h^<nmum(DT^jum. -s (o) m R 12 
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-To - - • - - • 

(ii) XM:-0-t^tl5S-efc!), ZaS5£: 



25 2. X^:-N (R 5 ) - % -C (=0) N (R 6 ) -CH 2 N 

(r 5 ) - % -cHg-tfctt-o-^ixSS^S, If^ilBm^b-a- 



20 
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3. XaS5£:-N (R 5 ) --C^SftSa&C&S. 1 ISflW^b^W t> 

5 5. R 1 <bb< |j:R 3 ^< £ 1>— ^fSfn^b< tt^fcffiJ^lftSt^i&ffe 

7j<*^; tfrfak b< »^?p^#^^7K*^^ ffrfti% b< iiWpo¥ 

-OR 9 , -N (R 10 ) R 1 1 x ~C ( = 0) N (R 10 ) R 1 \ -S (O) 2 
N (R 10 ) R 1 Hb<«-S (O) m R 12 fi^5St*fc5, SfsJfSl. 

15 TfF^^fbS^o 

20 pI, VTVg. e&fc b< tt^lHKftOTA'^A'*, flH&fc b 

<tttg^©7;^-^ «mt>b< «Hftro7^^^;Hs IMt<{j: 

-OR 9 , -N (R 10 ) R 11 , -C (=0) N (R 10 ) R*\ -S (O) 2 

n (r 10 ) R n t)Ktt-s (o) m R x 2 x*m£tiZ>mx~lbZ>, f»^l> 

25 2, 3*fc«4f5^(D^#»^b< \t^(D^xi h*7 iy ?~£tattthb<DmMb b 

tt< te^mnvmm^m&kmmm, «sfp & b < «^ts?p^#s^^7k^ii 

X, iafpt>b<fwisfp©^^:m^^ */c^fp^b<«^fpo#^ 
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m^T/v^^s, fi&t> l< «*Egm^r^^-/^ gmt> u< ^iig^cDT 

5 ^©Tiz/Hs *tlK:-OR 9 , -N (R 10 ) R 11 , -C (=0) N 

(R<3°) R 11 , -S (O) 2 N (R 1C? > R 11 t>L<f*-S (O) m R 1 2 1? 

10 AP^yI^-Cfc5> 2, 3. 4. 5£fctt7iB*fc<^fc^fcb<f± 

9. rHl< teR 3 ©4>ft< h**s&?tb%, 2 N 

3, 4, 5*fc«7lS*fe^b^ 1 l>U<f*^r0^n y ^*fctt«t*tfe©EH6 

15 10. R 1 teR 3 <D^&< £<b— ^*S7 , y*M^*T?abS, 

2 N 3, 4, 5*fctt7|B«©{l3^#fcU<H[*©^B K7y^fcf±^ilb© 

2, 3, 4, 6^tc\^7mm 1 (D^mh^<n^(Dzfu h^y^y^tii-t^tib^ 

12. R 2 i>\^<teR 4 <D&fj:< t^—ttmmm^^hz. m&mi. 2, 

13. R 1 ^ : -OR 9 r^$n^>S*^}*^a^V^-efe«9. 

25 R 4 tfS^n^M^Tfc5/K *^ir±R 3 ^5S : - O R 9 T^^ftS^fcte^ 
py^jgHp-CfctK ^oR^S/ND^VlftfeS, 2, 3, 4£fc 



14. R^M b^^ST^?), j^R^ifgf-CfcS^ £fcteR 3 
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2 



15. R 1 ^^!^*)^ ^0R 4 ^»tfe5^\ £fcteR 3 



10 N (R Z1 ) R Z2 -C^$tt5S (5£4\ R Z1 *5j;T>*R Z2 te, |U— ^b<(« 

15 17. 4— [trans - (4-7U^n^W) -2-Z7 
;Vtn^yX7^ h\ 4— [trans— ( 4 — T 5 J d-^vvW) 7^ 
7] -5-^no-2-7;Vtn^yX7^ K 5-^nn-4- { [tran 
s-4- (4 y7°n fcV^T $ 7) v^u^dr^/v] 7* 5 7 } - 2 -p< h ^v"^ 
XT? 4— [trans - vvV) T^y] -2, 5 

20 -^7;^P^VX7?K 1^5-^0-2-7/^0-4- (fcf^JJ^ 

1 8. nt^i-i 7 (D\,^nt>imz.mm(Dik-&mh^< n^^u 

25 19. |*^1~1 7(DV^n^l^{-l5«0^^^b< f^cD^n 
2 0. 5£ (1) : 
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R 



O 



NH 2 



0) 



^l/yS©-CH 2 -SSS:-0-, -S (O) n -, — N (R 5 ) — % -N 
5 (R 6 ) C (=0) -C (=0) N (R 6 ) -N (R 6 ) S (O) 2 -, 
-S (O) 2 N (R 6 ) -Sfcfcfc-C ( = 0) -X-mtStlZm, £fcte-<Vif^ 
m^frfei/?vTsl'$l/m (iv^^ p 7/1/* ySrt© - CH 2 -IttS; : -O-, 
-S-. -N (R 7 ) -£fcte-C (=0) -T'g^ilSSl-iot, 

^ 5 v >-r 2 ^(D^mm^i^ 2 % l- < n 3 s^sr N 1 * ^ m 

R 1 , R 2 , R 3 , :Jo£t>*R 4 te\ HI— *>L< B*ftoTft»t>t<ll^iSl 

©7^S, ^fcfi^ : -OR 9 . -N (R 10 ) R 11 . -C (=0) N 
25 (R 10 ) R 11 , -S (O) 2 N (R 10 ) R 1 Ht<ii-S (O) m R 1 2 Tr 
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tf^©7v';H, W&h b < »Mo7^3 3^;*;^/}?— sum, £fcte5£ : 
-C ( = 0) N (R 10 ) R 11 . -S (O) 2 N (R 10 ) R 11 ^b<«-S 

10 (o) m R 12 tg$n5Mft„ 

m^uiD^m^Mmmm crn^s^. mmmx^^^h^<\tmmm^vx 

tim± Lt, ffrfafc b < fW«&?p<Dj^^tezklit#X. IS?p% b < te?F£&?p<D 

20 #^^^7k^iss. m o & b < te^isfn (Dum^Mmm^ * tat&fp h b < 

fcfcfcR 1 0 b R 1 1 &KWnm&VX ^ itlfe^S^tSlfJI^^-il-^o 

25 T^^i^:^&(D^T^^^^-ev^rt iv^fp3~8M#^>^T$yS 
f tr ^ y Stt l ^±©1^1) t < ^*lt©7^^;H, -s (o) m R 12 

R 1 2 teg&fP b < «^fP<Z)^#^^7X^S. t&fP b < fc7Fmn(D& 
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-To 

5 : -o-xm&jn&mx&v, z^4&^sms^^ri-§t: o i3 y v 5 ^- 

10 JffiSzfstK »ilRWtaE, JfrBMi^ TOli^, 

tu^Ms*. m^^f^ sfowwm^ fom*. >t^^ &sk^mm, & 
m.s ismm, aids, n-mm, mmmmm, mm^mimm^ mskm, 

mmtm, j^mmm, mmm, wmmm, m&w.vm\km, minmrn 
ftmmm. aids, •wmm, mmmmm. mmvrmmmm. msk^ ^ah? 

m, m&. mmm^m, smm&. smm&. ^mmm^ »#3Mmfb 
miasm*, m^m&vtm, jkwwmm, & fomx. >t^^ & 
25 jktt^m, i%m. i B^^^m, aids, mmrnmw. mm<Drmt^ 
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